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CHAPTER I 
THE PROBLEM DEFINED 
Introduction.-- The relative effectiveness of the 
characteristics and conditions which improve learning 
efficiency is a fundamental consideration of the learning 
process. The development of methods and techniques based 
on experimental research has extended into many special and 
applied fields in an effort to secure the greatest possible 
economy of training. Efficiency in the learning process 
has become an increasingly significant problem in the present 
world of specialization where changing concepts are continuously 
placing greater demands upon individuals in regards to time, 
effort, and the economical use of facilities. 
Educators have realized that few, if any, innate or 
natural interests develop unless they are the products of 
environment and culture. It is important that the child have 
many enviromental opportunities and demands to develop a 
variety of basic skills and understandings in many areas. It 
is thus obvious that the school environment will play a large 
part in determining what and how much an individual will learn 
and retain. The systematic organization and development of 
class instruction in formalized education must therefore provide 
optimal learning in a variety of situations. 
-1-
2 
Attempts to improve learning efficiency in any field 
of activity might necessarily consider the problem of optimal 
spacing of practice sessions. The length and frequency of 
learning situations or class instruction periods have long 
been of concern to teachers of physical education, as it has 
to teachers in other fields. Although the majority of 
experimental evidence has generally shown that learning is 
more efficient when practice periods are distributed rather 
than massed, there has been inadequate research in an effort 
to determine what specific patterns of distribution are most 
effective in the learning process concerned with gross and 
fine motor skills. 
Statement of the Problem.-- This study is concerned 
with the effect of various practice period patterns on the 
achievement levels ascertained through performance with two 
motor skills. An attempt is made to determine the most 
effective pattern for the combined learning of a fine motor 
skill and a gross motor skill under varied conditions of 
relative massing and distribution of practice. Consideration 
is also given to determining the relationship between the 
learning characteristics of a fine motor skill and a gross 
motor skill under controlled laboratory conditions. 
For purposes of this study fine motor skills will be 
defined as those involving a limited amount of muscular 
activity while gross motor skills will be defined as skills 
which involve the movement of large muscle groups resulting 
3 
in the whole body being moved. The equipment used in this 
study for the "fine motor skill" or "motor laboratory skill" 
is the stabilimeter, and for the "gross motor skill" or 
11motor activity skill" an adapted shuffleboard unit. 
The motor laboratory skill (stabilimeter) is a mirror 
tracing instrument used extensively by Snoddy in earlier 
1/ 
research.~ This apparatus consists of a star shaped path 
to be traced while viewing the working surface through a 
mirror. The apparatus is described and illustrated on page 
29, plate 1. 
The motor activity skill (shuffleboard) consists of a 
scaled arrangement of standard shuffleboard equipment with 
the court twelve feet in length and two feet in width. The 
apparatus is described and illustrated on page 36, plate 2. 
Justification for the Study.-- Experimentation in the 
area of motor learning has been carried on chiefly in 
psychological laboratories and has involved the learning of 
fine motor skills. It is expected that certain of these 
findings also apply to the learning of gross motor skills. 
This study has attempted to evaluate the learning of a motor 
activity skill and a motor laboratory skill under controlled 
laboratory conditions. 
Lorge~ presented P.vidence to show that the learning of 
a motor skill is consistant with the learning of Terbal 
1/G.S. Snoddy, "Learning and Stability," The Journal of 
Applied Psychology (March, 1926), 10:1-36. 
2/I. Lorge, Influence of Regularly Interpolated Time Intervals 
Upon Subsequent Learning, Teachers College, Columbia, Number 
438, New York, 1930. 
4 
materials. Additional basic research is needed to determine 
whether motor laboratory skills and motor activity skills 
have similar characteristics in regards to achievement levels. 
Scientific evidence based on research with a motor activity 
skill in a laboratory situation might provide a basis for 
more effective experimentation with regular sports skills. 
1/ 
In an early study Brooks- found that three different 
lengths of class periods fifty, seventy-five, and one-
hundred minutes a week for a period of four and one-half 
months yielded practically the same amount of improvement 
in handwriting with elementary school children. Evidence 
which might contribute to a more scientific understanding 
of desirable lengths of practice might lead to more efficient 
scheduling for learning motor skills. The desirability of 
introducing two skills in given practic~ period patterns 
might be considered a valid approach to more efficient 
scheduling in regular school programs. In physical education 
the need for providing individuals with a wide background 
in the fundamental motor skills presents a problem in scientific 
scheduling at the earlier age levels. 
2/ 
Cowell and Hazelton- state the fifth and sixth grade 
is the most suitable age for the acquisition of physical 
1/F.D. Brooks, "Time Assignment and Rate of Improvement in 
Handwriting, 11 Journal of Educational Psychology, Vol. X (1919), pp. 350-354. 
2/C.C uowell and H.W. Hazelton, Curriculum Designs in Physical 
Education, Prentice Hall, Inc., 1959, p. 185. 
5 
education skills and perfecting coordination on the part of 
girls as well as boys, because once this period is past these 
are acquired only with considerable difficulty. The need for 
establishing the most efficlent practice patterns is apparant 
if physical educators are to provide individuals with a wide 
background of experiences in motor learning. 
Among the most important points concerning the acquisition 
of new motor skills are knowledge of the amount of practice 
required before a certain degree of skill is developed, and 
an understanding of the characteristics of the course of 
improvement. In the psychology of learning motor skills, 
the studies which give us information on these topics have 
been made mostly on adults. Certain principal differences 
exist between the learning of adults and children in the 
speed of learning and in the difficulty of the task. 
1/ 
Since the primary growth concept developed by Snoddy-
is one of the major considerations in the development of the 
study, the selected motor skills necessarily met certain 
criteria. The motor activity skill and the motor laboratory 
skill offer certain control advantages. Both skills were 
evaluated on the number of repetitions which are the units 
of practice and each offers a learning situation in which 
individuals have had no previous experience. 
1/G.S." Snoddy, Evidence for Two Opposed Processes in Mental 
Growth, The Science Press Printing Company, Lancaster, 
Pennsylvania, 1935. 
Scope of the Study.-- The study utilized four groups 
of public school fifth and sixth grade boys between the 
6 
ages of ten and twelve, attending the Howe, Ashford, Pleasant 
Valley, and Stephen Barker Elementary Schools in Methuen, 
Massachusetts. 
Since the study included fifth and sixth grade boys 
in a regular school situation, the background of physical 
education experiences provided for each subject during the 
experimental period were similar in that the staff and 
curriculum were identical for each school. Similar organiza-
tional patterns in each school provided a stable experimental 
situation. 
Of the one-hundred forty subjects participating in the 
study, one-hundred eight completed the experimental procedure 
which provided each group with twenty-seven subjects. 
Each of the four groups practiced with the motor laboratory 
skill and the motor activity skill two days per week for a 
period of five weeks. 
This constituted a total of forty units of practice, 
twenty with each skill. The time interval of one day was 
held constant between each regularly scheduled practice period. 
Groups were equated on the basis of performance with 
each skill, during the week prior to the beginning of regularly 
scheduled practice periods. The retention check was administered 
three weeks following the completion of the five week experimental 
period which extended the complete experimental period over 
a nine week span. 
Four practice period patterns were utilized with each 
group completing twenty units of practice with each motor 
skill. 
The pattern for Group A constituted a form of the 
massing technique with five practice periods devoted to 
four units of practice per practice period with each skill. 
Group B utilized a pattern constituting a form of 
distribution with each practice period deToted to two units 
of practice with the motor laboratory skill and two units 
of practice with the motor activity skill. 
7 
Group C practiced using a decreasing pattern for the 
motor laboratory skill and an increasing pattern for the 
motor activity skill which established a form of massing in 
the early stages of the decreasing pattern and in the latter 
stages of the increasing pattern. 
Group D practiced using an increasing pattern for the 
motor laboratory skill and a decreasing pattern for the 
motor activity skill which constituted a form of massing 
and distribution in reverse to the pattern utilized by 
Group C. 
CHAPTER II 
REVIEW AND ANALYSIS OF RELATED LITERATURE 
Introduction.-- Practice is needed for individuals to 
become accomplished in the area of motor skills. Unfortunately, 
educators do not know precisely the best practice patterns for 
the most effective learning of specific motor skills. Previous 
research has indicated that spaced or distributed practice is 
superior to massed practice, but exactly how to distribute 
the practice for maximum efficiency in acquiring various skills 
has yet to be determined. Experimental evidence is still being 
accumulated in an effort to clarify present day concepts in 
the area of time psychology. 
Temporal relationships concerned with the efficiency of 
learning motor laboratory and motor activity skills have pro" 
vided the basis for contributions related to the present study. 
Emphasis here will be primarily concerned with the most pertinent 
work in each area. 
Motor Laboratory Skills.-- Experimentation with motor 
laboratory skills have utilized to a great extent variations 
of the mirror tracing apparatus and the pursuit rotor, a y 
target tracking apparatus developed by Koerth • 
1/W. Koerth, "A Pursuit Apparatus:Eye-hand Coordination," 
Psychological Monograph (May, 1922), 31:288-292. 
9 
v Snoddy did extensive work with the stabilimeter {mirror 
tracing apparatus) and evolved findings for two opposed 
processes of mental growth which he termed primary {that 
growth which appears early and forms a stable foundation for 
the elements of secondary growth) and secondary growth (that 
growth which is apparent later and exhibits unstable qualities 
dependent upon the level of primary growth). Snoddy advocated 
the distribution of practice early in the learning process 
and utilization of the massing technique in the later stages. y 
Tsao investigated the theory of two opposed processes 
in mental growth in a later experiment in mirror drawing. 
Sixteen subjects practiced two continuous trials at each 
sitting, performing altogether twelve trials in six sittings 
during a period of three days. The learning progressed from 
trial to trial and did not show any regression at the second 
trials of paired tracings. The results did not substantiate 
Snoddy's theory of mental growth and thus rendered it question• 
able as far as interference between the two growths. y 
Lorge conducted research concerned with measurement 
of the learning process in relation to mirror drawing 
{stabilimeter) nonsense syllables, mirror reading and code 
!/G.S. Snoddy, Evidence for Two Opposed Processes in Mental 
Growth, The Science Press Printing Company, Lancaster, 
Pennsylvania, 1935. 
g/J.C. Tsao, "Mixed Distribution of Practice in Mirror Drawing," 
Journal of Experimental Psychology {December, 1950), 40:752-755. 
1/ I. Lorge, Influence of Regularly Interpolated Time Intervals 
Upon Subsequent Learning, Teachers College, Columbia, Number 438, 
New York, 1940. 
10 
work. Conclusive evidence was exhibited to show that learning 
under conditions of distribution with a twenty-four hour 
interval was most advantageous for each type of learning 
actiTity examined. 
11 Leavitt and Schlosberg compared the retention of a 
specific motor skill with a specific Terbal one. Each of the 
forty-eight subJects were given ten repetitions on a list of 
fifteen nonsense syllables and ten thirty-second trials on a 
pursuit rotor. Retention of learning achievement was tested 
after one, seven, twenty-eight, and seventy days. At all 
four stages the motor skill was retained at a higher level 
than the nonsense syllable list. The authors concluded that: 
1The superiority of the pursuit rotor may 
be attributed to its more unitary nature or to 
its freedom from the retroactive interfering 
effects of daily Terbal behavior". 
2/ 
Massey- conducted research with the stabilimeter in an 
exploration of the effect of three different interpolated time 
patterns on the learning of a motor skill. Two of the time 
patterns examined were of the types generally used in educa-
tion: three days a week (Monday, Wednesday, and Friday) and 
five days a week (Monday through Friday). The third pattern 
1/H.J. Leavitt and H. Schlosberg, 1The Retention of Verbal 
and Motor Skills, n Journal of Experimental Psychologz (August, 
1944), 34:404-417. 
gj D. Massey, A Study of the Significance of Interpolated Time 
Intervals on Motor Learning, Unpublished Doctoral Dissertation, 
Boston University, Boston, Massachusetts, 1957. 
11 
was the adapted additive pattern utilizing massed practices 
early with progressively longer rest periods. All three 
groups practiced five weeks with the actual number of practices 
varied for each group. The retention for each subject was 
checked two weeks after the completion of regular scheduled 
practice. The findings of this study did not indicate the 
superiority of any particular time pattern in regards to 
level of achievement, although at the time of the retention 
check the Monday, Wednesday, and Friday group was performing 
as well as the Monday through Friday group even though a 
difference of ten additional practices existed. This indicated 
that the distributed practice pattern was more efficient in 
terms of the time element. Characteristics of the adapted 
additive pattern presented evidence of apparant improvement 
with each practice and a comparatively stable retention level. 
11 Oxendine used three groups of junior high school boys 
in an effort to determine a desirable length of practice for 
optimum learning of the mirror tracing skill. All groups 
practiced two days per week for a period of five weeks with 
practice days separated by one day. One group practiced two 
circuits (a circuit is completed when the star has been traced 
around once), the second group practiced five circuits, and 
1/ J. Oxendine, A Study of the Significance of Varying Lengths 
of Practice Periods of the Growth of a Motor Skill, Unpublished 
Doctoral Dissertation, Boston University, Boston, Massachusetts, 
1959. 
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the third group practiced eight circuits, on each practice 
day. A retention test was administered nineteen days after 
the final regular scheduled practice. During the early stages 
of the experiment relatively long practice periods showed 
advantages over the shorter practice situations until a 
certain degree of skill had been established and then groups 
utilizing shorter practice periods improved as efficiently 
as the longer practice groups. Evidence would seem to 
indicate the desirability of early massing and later dis-
tribution for efficient learning of the mirror tracing skill. 
The eight circuit practice group exhibited a low level of 
carry over skill to the next practice period indicating the 
inefficiency of the longer practice period after considerable 
skill had been developed. 
All groups evidenced improvement at the retention check 
which seemed to indicate a relative amount of learning during 
the rest period. y 
Travis contributed similar evidence on the deleterious 
effects of lengthy practice with three groups of college men 
practicing with a modification of the manual pursuit oscillator. 
The task of each subject was to hold a stylus on a small 
movable silver target. The practice periods were Taried in 
length of one minute, two minutes, and four minutes with the 
I/ R.C. TraTis, •Length of the Practice Period and Efficiency 
on Motor Learning, • Journal of Experimental Psychology (March, 
1939), 24:339-345. 
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length ot interpractice rest constant at three minutes. The 
data indicated that group three which received the greatest 
amount ot practice had the lowest per centage score despite 
the tact that the total practice was four times that for 
group one. The two minute group received the highest score 
with a total practice or twelve minutes, indicating that at 
least the latter halt ot each practice period tor the tour 
minute group was actually detrimental to learning or this y 
type. Similar results were evidenced by Travis in an 
earlier study using the pursuit-oscillator. Length or 
practice periods were constant at five minutes with a Taria-
tion or rest periods from five minutes to one-hundred twenty 
hours. Evidence indicated that the interval between practice 
was more advantageous for learning than the last halt or the 
tiTe minute practice period. y 
Dore and Hilgard using the Koerth pursuit rotor obtained 
results similar to those described by Travis. They stated 
that improvement in learning was related more closely to the 
time elapsing from the beginning or practice than with the 
total amount or practice, indicating the importance ot a time 
function rather than a practice function. 
!/R.C. Travis, "The Effect ot the Length of the Rest Period 
in Motor Learning," Journal ot Psychology (January, 1936), 
3:189-194. 
g/L.R. Dore and E.R. Hilgard, "Spaced Practice and the 
Maturation Hypothesis," Journal ot Psychologl (October, 1937), 
4:245-259. 
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];./ 
Humphreys presented further evidence, through experi-
mentation with the pursuit rotor to support the concept of 
growth during the practice interval. y 
Irion investigated the effect of rest upon reminiscence 
(that increase in the proficiency of performance of a partially 
learned act which is attributable to the effects of an interpo-
lated rest period) utilizing a five minute rest introduced 
after ten, twenty, thirty and forty trials of practice on 
the Koerth pursuit rotor. Reminiscence was found to be a 
function of the length of the rest interval, the effects of 
rest being still measurable after five relearning trials. 
Jl 
Kimble conducted research to evaluate the effect of 
time inter•als upon practice and found evidence indicating 
a reminisence gain during the rest period. y 
Duncan used four groups of undergraduate women in 
experimentation with the rotary pursuit task. The experimental 
session was of twenty minutes duration with a five minute 
pre-rest practice, a ten minute rest and a five minute post 
rest practice. Two groups utilized a distributed pattern 
1J L.G. Hump.hreys, "The Factor of Time in Pursuit Rotor Learning, 11 
Journal of Psychology (March, 1936), 3:429-436. 
gj A.L. Irion, "Reminiscence in Pursuit-Rotor Learning as a 
Function of Length of Rest and of Amount of Pre-Rest Practice, " 
Journal of Experimental Psychology (June, 1949), 39:492-499. 
Jl G.A. Kimble, "Evidence for the Role of Maturation in Deter-
mining the Amount of Reminiscence in Pursuit-Rotor Learning," 
Journal of Experimen~al Psychology (May, 1950), 40:248-253. 
~ C.P. Duncan, "The Effect of Unequal Amounts of Practice on 
Motor Learning Before and After Rest, " Journal of Experimental 
Psychology (October, 1951), 42:257-264. 
15 
practicing ten seconds and resting twenty seconds during the 
five minute work period. The remaining two groups practiced 
continuously for five minutes, constituting a form of the 
massing technique. Duncan concluded that the subjects who 
had used distributed practice before rest had exhibited 
superior performance eTen though they experienced considerable 
less practice. All groups showed a relatiTe reminiscence 
gain measured as the difference between scores at the end 
of the pre-rest session and the score on the first post rest 
trial. 
!I Cook and Hilgard investigated the controversial findings 
2/ 
in the results of studies reported by Snoddy- and Dore and 
J/ 
Hilgard • Two groups practiced with the Koerth pursuit 
rotor for three consecutive days using practice patterns 
concerned with progressiTely increasing and decreasing rest 
periods. The results failed to support Snoddy 1 s claim that 
massing tends to be harmful in the early stages of learning 
and advantageous in the latter stages. Differences were 
significant to confirm the Dore and Hilgard theory of early 
II B.S. Cook and E.R. Hilgard, "Distributed Practice in Motor 
Learning: Progressively Increasing and Decreasing Rests," 
Journal of Experimental Psychologz (April, 1949), 39:169-172. 
~G.S. Snoddy, op. cit., p. 9. 
J/L.R. Dore and E.R. Hilgard, •Spaced Practice as a Test of 
Snoddy's Two Processes in Mental Growth, II Journal or Experi-
mental Psychology (October, 1938) 23:359-374. 
massing and later distribution. ETidence was presented to 
show that OTercrowding of practice trials was disadvantageous 
indicating greater learning where practice trials were widely 
distributed. 
1/ 
Jahnke- conducted an elaborate study with twelve matched 
groups of twenty subjects each practicing on a pursuit rotor. 
Each of the four sets of three groups received either one, two 
and one-half, fiTe or ten minutes of pre-rest practice. One 
group from each set of three then received either ten minutes, 
one day, or one week of interpolated rest. Three minutes of 
post-rest practice was administered following the rest interval. 
Evidence indicated that the length of rest was not systematically 
related to the initial post-rest performance, but during final 
post-rest performance, gains occurred with increased rest up 
to one week in length. Results were interpreted to indicate 
the long term dissipation of some unknown inhibitory process. 
gj 
Ammons conducted extensive research with the pursuit 
rotor in an effort to study major variables influencing the 
acquisition of skill. The results of one study indicated 
that control OTer the length of practice period was more 
1/J.C. Jahnke 11Retention in Motor Lea,rning as a Function of 
Amount of Practice and Rest, 11 Journal of Experimental Psychology, 
(March, 1958), 55:270-273. 
gjR.B. Ammons, "Acquisition of Motor Skill: II. Rotary Pursuit 
Performance With Continuous Practice Before and After a Single 
Rest, n Journal of Experimental Psychology (October, 1947), 
37:393-411. 
1/ 
effective than the rest period. In a later study- he 
investigated the effect of intertrial rests with the same 
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instrument. Evidence indicated concern for two variables, 
one depressing the performance of groups with shorter inter-
trial rests and one which depresses performance of groups 
with relatively longer rests. The performance level for all 
groups utilizing intermediate distribution was higher through-
out the study. y 
In a third study definite advantages for distributed 
practice with the pursuit rotor were evident. Two groups 
of college students were utilized. One group practiced 
thirty-six continuous trials without rest, while the second 
group rested five minutes between each pair of trials. The 
distributed practice group quickly reached a stable maximum 
l'evel of achievement in contrast to the slow improvement 
rate of the continuous practice group. 
. 11 
In a later experiment Digman investigated the growth 
of skill with the pursuit rotor using two groups of subjects 
1/R.B. Ammons, "Acquisition of Motor Skill: III. Effectsof 
Ini ti_ally Distributed Practice on Rotary Pursuit Performance, n 
Journal of Experimental Psychology (December, 1950), 40:777-787. 
g/R.B. Ammons, "Effect of Distribution of Practice on Rotary 
Pursuit Hits," Journal of Experimental Psychology (January, 
1951), 41:17-22. 
1/J.M. Digman, "Growth of a Motor Skill as a Function of 
Distribution of Practice," Journal or Experimental Psrchology 
(May, 1959), 57:310-316. 
under contrasting degrees of distribution of practice. One 
group utilized intertrial rests of 1.5 minutes while the 
second group practiced with a two second intertrial rest. 
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The growth of pursuit rotor skill under distributed practice 
continued to a higher final level indicating the acquisition 
of a type of response difficult to achieve under massed practice. y 
Franklin and Brozek tested six distributed patterns 
in the learning of pattern tracing and gross body choice 
reactions. Statistical analysis of the learning curve for 
all practice schedules used, showed no advantage in economy 
of learning for any particular one. They concluded that 
practice schedules are directly related to the particular 
activity, the individual, and the learning stage. 
2/ 
Renshaw and Schwarzbek- in working with the pursuit 
meter considered the relationship of motor laboratory skill 
research to understanding the development of the learning 
process with motor activity skills. They stated that: 
"There is serious doubt concerning the doctrine 
which insists upon "Two hours faithful daily practice" 
as the best tuitional procedure for beginners on a 
musical instrument, for the novice golfer, etc. If 
we were able to limit practice periods to an optional 
1/J.C. FranKlin and J.M. Brozek, "Relation between the 
Distribution of Practice and Learning Efficiency in Psycho-
motor Performance, " Journal of Experimental Psychology 
(February, 1947), 37:16-24. 
2/S. Renshaw and W. Schwarzbek, "The Dependence of the Form 
of the Pursuitmeter Learning Function on the Length of 
Interpractice Rests, " Journal of General Psychology (January 
1938), 18:3-16. 
length, and to separate them by appropriate rest 
periods at every state of learning, improvement 
would be considerably more rapid and effective. 1 
Motor Activity Skills.--A limited amount of research 
has been undertaken in an attempt to bridge the gap between 
the laboratory type motor skill and the meaningful motor 
1/ 
activity. In an early study Pyle- reported the results of 
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an investigation concerned with the learning of typewriting 
skill. Two groups of subjects practiced a schedule of 
forty-five hours. Group one utilized two one-half hour 
practice periods for forty-five days and group two practiced 
ten one-half hour periods a day for nine consecutive days. 
A one-half hour rest interval between practice periods was 
experienced by group two. Results indicated the superiority 
or the distributed practice schedule at the completion of 
the study. y 
Reed reported on Thorntons unpublished record of 
learning golf over a three year period in which he played 
six hundred and forty games. Improvement in learning the 
golf activity for the first, middle and last fifty games 
showed rapid initial progress and then gradual unpredictable 
progress in the latter stages. 
1/W.H. Pyle, "Concentrated versus Distributed Practice, • 
Journal or Educational Psychology {May, 1914), 5:247-258. 
5:/H.B. Reed, Psychology of Elementary School Subjects, Ginn 
and Company, Boston, 1938, pp. 542-543. 
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y 
Lashley obtained evidence for the effectiveness of 
distributed practice in learning archery and rifle shooting. 
The -early stages of the practice schedule, whether massed 
or distributed, show no exceptional difference in the 
achievement level of the subjects. Greater distribution in 
the latter stages proved more beneficial for learning this 
particular skill. y 
In a later study Young conducted research in an 
effort to compare the rate of learning four days per week 
in college archery and badminton classes. The learning of 
the archery skill proved more effective with the four day 
per week practice schedule. In badminton two days per week 
resulted in more rapid learning. y 
Breeding conducted research with womens archery classes 
in an attempt to measure achievement based on two practice 
schedules. One group practiced Mondy, Wednesday, and Friday 
for forty minutes while the second group utilize a sixty 
minute schedule on Tuesday and Thursday. Acquisition of 
skill for the two groups was notsignifically different 
l/K.S. Lashley, The Acquisition of Skill in Archery, Papers 
from Department of Marine Biology of the Carnegie Institution 
of Washington, 7:105-128, 1915. 
~O.G. Young, "The Rate of Learning in Relation to Spacing 
of Practice Periods in Archery and Badminton, " Research 
Quarterly, (May, 1954), 25:231-243. 
1/B.A. Breeding, A Study of the Relative Effectiveness of 
Two Methods of Spacing Archery Practice, Unpublished Master's 
Thesis, University of Colorado, Boulder, Colorado, 1958. 
indicating that one method of spacing was as effective as 
the other method in teaching the beginning archery skill. 
The influence of distributed practice is indicated in 
v 
experimentation by Murphy who had three groups of ten 
college women practice the javelin throw for thirty-four 
periods. One group practiced five times each week, a 
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second group three times and the third group utilized a one 
day per week pattern. Achievement was based on the deviation 
in centimeters from the bulls eye in relation to the first 
fifty, the middle fifty, and last fifty attempts. Although 
the group that practiced once a week did not complete the 
full experimental procedure, the achievement level was 
superior to the other two groups at the time of drop out. 
The three day per week group ascertained a greater level of 
progress than the five day per week group. The author 
concluded that learning periods might be decreased and that 
progress can be obtained without any loss of learning. y 
Niemeyer investigated the effect of massed and 
distributed practice upon the learning of swimming, badminton, 
and volleyball using as subjects male college students. Results 
1/H.H. Murphy, •Distribution of Practice Periods in Learning, • 
Journal of Educational Psychologl (July, 1916), 7:150-162. 
1/R.K. Niemeyer, Part Versus Whole Methods and Massed Versus 
Distributed Practice in the Learning of Selected Large Muscle 
Activities, Unpublished Doctoral Dissertation, University of 
Southern California, Los Angeles, California, 1958. 
indicated that in the initial learning stages of swimming, 
badminton, and volleyball, distributed practice of thirty 
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minutes three times per week was more efficient than massed 
practice of sixty minutes twice a week. 
1/ 
Scott- also conducted research on the learning rate 
of beginning swimmers. No significant differences were found 
to indicate the superiority of learning from two, three, or 
four days per week of practice. y 
Webster investigated length and intervals of practice 
periods in learning bowling. Results indicated that shorter 
and more frequent practice sessions were most effective. 
~ 
Miller conducted research concerned with the learning 
of billiard fundamentals. Four groups of college women 
practiced fifty shots in each of nine practice periods. Four 
time patterns were utilized in which one group practiced one 
day per week, a second three days per week, a third daily, 
and a fourth had an additive system of lengthening the time 
interval between practice days. Eleven set shots were used 
i/M.G. Scott, "Learning Rate of Beginning Swimmers, u Research 
Quarterly (March, 1954), 25:91-99. 
~R.W. Webster, "Psychological and Pedagogical Factors Involved 
in Motor Skill Performance as Exemplified in Bowling, " Research 
Quarterly (December, 1940), 11:42-52. 
~A.G. Miller, The Effect of Various Interpolated Time Patterns 
on Motor Learning, Unpublished Doctoral Dissertation, Boston 
University, Boston, Massachusetts, 1948. 
throughout the study, with one shot he~d constant for each 
practice period. This provided a stable measure to show 
the effect of time on learning a single set shot. Significant 
differences were evident in the improvement of the additive 
group over the other three learning patterns. The author 
concluded that relative massing early in the learning process 
is essential for establishing a foundation, while later 
distribution tends to enhance the learning process of a new 
motor skill. 
11 
Longley compared a "massed" followed by a "spaced" 
time pattern with the additive pattern utilized by Miller. 
Results indicated that this practice pattern was not as 
effective as the additive pattern although the difference 
was not statistically significant. 
2:1 Lawrence investigated the retention aspects of Miller•s 
daily and additive groups in a follow-up study. A large 
percentage of the original subjects were included. The 
additive pattern group ascertained a significantly higher 
level of achievement on the retention check. 
11 
Troy conducted an experiment to determine peak performance 
in perfecting a motor skill in relation to an interpolated 
time pattern. Results indicated the greatest gain was shown 
I/G.F. Longley, The Effect of Massed Followed Evenly S~aced 
Practice on Learning a Motor Skill, Unpublished Master s 
Thesis, Boston University, Boston, Massachusetts, 1949. 
yD.P. Lawrence, A Reliability Check of Two Interpolated Time 
Patterns in Motor Learning, Unpublished Master*s Thesis, Boston 
University, Boston, Massachusetts, 1949. 
1/ J.J. Troy, A Study of Peak Performance in Relation to the 
Practice Periods, Unpublished Master's Thesis, Boston University, 
~nll!+nn Uo "'"'" ,..'loo..,..,...,..._.._.. , OJ• 0 
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between the first and second practice session and the second 
highest gain between the fifth and sixth practice periods. 
No significant differences were apparent between the other 
practice sessions. Greater gains were made when rest 
intervals were one day as between Mon~y and Wednesday 
rather than the interval between Wednesday and Monday. 
Peak performance for the group was reached during the seventh 
practice session. 
1/ 
Knapp and Dixon- compared the results of two studies 
concerned with the effectA of practice on the learning of 
juggling skill. Two groups of college students utilized 
a five minute daily practice session and a fifteen minute 
every second day session. Results indicated that one minute 
of practice in group one proved to be as effective as one y 
and eight tenths minutes in group two. In a second study 
with Lazier, two groups of high school boys practiced the 
five minute and fifteen minute practice patterns. No 
significant differences were found between comparable groups 
when the results of both studies were compared. The five 
minute daily practice sessions produced more rapid learning 
I/C. G. Knapp and W.R. Dixon, "Learning to Juggle: I. A Study 
to Determine the Effect of Two Different Distributions of 
Practice on Learning Effeciency," Research Quarterly (October, 
1950), 21:331-336. 
yc.G. Knapp, W.R. Dixon, and M. Lazier, "Learning to Juggle: III 
A Study of Performance by Two Different Age Groups, " Research 
~uarterlz (March, 1958), 29:32-36. 
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than did the fifteen minute every second day sessions for 
both the high school and college subjects. 
Analysis of Related Literature.-- During the past fifty 
years the majority of experimental studies have indicated the 
superiority of various forms of distributed practice over 
massed practice for the learning of motor skills. Extensive 
research has been conducted in the area of motor laboratory 
skills in an effort to determine the most effective practice 
period patterns for optimum learning. Results of experimentation 
have given rise to various theories concerned with the effective-
ness of the different intervals of time interpolated between 
practice sessions. Inhibitory processes defined as the 
decrement effect are primarily concerned with reminiscence 
and retroactive inhibition which have lead researchers to 
utilize decreasing, increasing, and uniform patterns of 
interpolated time between practice periods. Studies in the 
area of motor learning have been primarily concentrated in 
psychological laboratories, and research concerned with the 
learning of fine motor skills. Results of these studies might 
possibly have a relationship to the learning of gross motor 
1/ 
skills. Seashore- suggested certain considerationAthat might 
be of value. He states as follows: 
1/H.G. Seashore, "Some Relationships of Fine and Gross Motor 
Abilities," Research Quarterly (October, 1942), 13:259-274. 
"It does not follow that high ability in fine 
motor coordination must be positively correlated with 
high quality of gross motor coordination. It is likely 
however than any comprehensive analysis of motor skills 
involving the whole body, such as the sports skills, 
will need to include measurement of all the motor patterns 
involved." 
Research studies concerned with motor activity skills 
have indicated the specificity or practice patterns tor the 
particular type of skill to be learned. The probability 
exists that certain motor laboratory skills may have similar 
characteristics to specific activity skills. Research efforts 
have generally not been concerned with attempts to better 
understand the appreciable intercorrelations existing between 
tasks due to basic common elements. There is a possibility 
that the degree of specificity may be less in younger individuals. 
More experimentation is needed at the elementary school level 
to-determine the relationship of age to the learning or motor 
skills. The majority or experimentation in the area of motor 
learning has been concerned vith subjects at the college level. 
Research studies on the learning of motor skills have 
been primarily of short duration with a limited emphasis on 
the understanding of retention. Existing problems concerning 
the nature of motor learning must consider the factors 
influencing progress, the amount of practice necessary to 
acquire a specified amount ot achievement, the location of 
plateaus in various skills and methods by which greater 
diversified learning might be accompliAhed. 
CHAPTER III 
APPARATUS AND METHODS OF PROCEDURE 
In order to carry out the purposes and objectives of 
the problem two skills were selected which would be appropriate 
in a laboratory situation and meet the experimental design of 
the study. 
Motor Laboratory Skill (Stabilimeter) 
The stabilimeter, a mirror tracing instrument, fulfilled 
the requirements of a fine motor laboratory skill to which 
the subjects had not been previously exposed. 
Description.-- The motor laboratory skill or stabilimeter 
consists of a chromium plated working surface in which a six 
pointed star design is cut in the form of a niched path, 
five-hundred mm. in length and seven mm. in width. The 
niched path prevents the subject from sliding the tracing 
instrument or stylus along the smooth edge of the tracing 
path. A red 11 S 11 designates the starting point and an arrow 
indicates the direction in which the subject should proceed. 
The chromium plate containing the star design is 8 11 x 8 11 
and is mounted upon an interchangable glass plate which is 
7" x 7". The glass plate is set into a 12" x 12 11 hardwood 
frame which provides a base for the apparatus. 
The working surface is viewed through a 9t" x Bi" mirror 
-27-
attached to the rear edge of the hardwood frame. An 8" 
verticle brass pole located forward and to the left of the 
chromium plate supports an aluminum shield which prevents 
direct vision of the star by the subject. The shield 
12 1 X 8i 1 may be adjusted for height along the threaded 
area of the pole. 
The tracing instrument is a 6• insulated stylus attached 
to a flexible electric cord inserted through a binding on 
the rear right hand side of the base. This connection 
places the stylus in circuit with the chromium plate and 
a mercury electric counter. Each contact with the chromium 
plate, during the tracing procedure, is recorded by the electric 
counter. A transformer included in the circuit makes it 
possible to use a regular wall electric outlet as a source 
ot power. The transformer and the counter are mounted on a 
6t• x 2i" board to provide efficiency in handling the apparatus. 
The board was placed behind the mirror to prevent distraction 
during the experimental procedure. A regulation hand stop 
watch was used as the timing device for each tracing. The 
stabilimeter is illustrated on page 29, plate 1. 
Instructional Procedure.-- The equating practice period 
provided the.initial meeting for the experimenter and subject 
at which time all instructions were administered on an 
individual basis. A brief orientation as to the general purpose 
of the study was given eaCh subJect prior to an explanation of 
the operation of the apparatus involved in each skill. 
PLATE I 
S'l'AB!LIO'l'ER 
MO'l'OR IABOM'l'ORY S:tiLL 
r1gure la. View of the qtab111meter. 
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r1~Qre lb. !rao1ng surface or •tab111meter. 
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The operation of the motor laboratory skill (stabilimeter) 
was demonstrated as the subject sat facing the apparatus. 
The aluminum shield used to cover the star was drawn back 
to provide the subject with a clear view of the working 
surface. The experimenter carefully demonstrated the 
proper position of the stylus at the starting point and the 
procedure the subject must follow to complete the circuit. 
The experimenter stressed the importance of moving the stylus 
along the tracing path without touching the edge, since contact 
would record an error on the electric counter. The clicking 
sound was demonstrated to avoid any adverse conditions on 
the part of the subject. At this point the scoring technique 
was explained to firmly establish the subjects comprehension 
of the speed and error relationship. The stop watch was 
produced and each subject informed of its use in the overall 
procedure. 
Each subject was informed of the starting procedure. 
The preliminary cue of "Ready" was given, when this was 
acknowledged in the affirmative the actual starting signal, 
"Begin 11 , completed the technique. 
When each subject acknowledged an understanding of the 
experimental situation the experimenter placed the aluminum 
shield over the working surface of the star to acquaint each 
individual with the mirror view of the tracing path. An 
opportunity to clarify the previous instructions was allowed 
each subject prior to beginning the actual practice period. 
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Once this began no further instructions were given other than 
those concerned with individual progress. 
After each complete tracing the subject was informed of 
the length of time consumed, the number of errors made, and 
the total score achieved. This formed the basis of the pacing 
technique utilized in this study. The pacing technique 
1/ 
developed by Snoddy- wa~ designed for the purpose of encourag-
ing all subjects to place equal attention on speed and accuracy. 
Certain variations of this technique were used in that the 
experimenter informed the subject after the completion of 
each circuit while Snoddy would advise the subject during the 
circuit to go at a faster or slower rate in relation to the 
number of errors made. This experimenter attempted to keep 
the seconds and errors approximately equal by a brief explana-
tion of the speed and accuracy relationship at the completion 
of each circuit. This provided each subject with greater 
insight or understanding as to the goal he wished to attain 
which seemed to the experimenter a more psychologically 
sound approach than previously used in other studies. The 
degree of skill ascertained in activities is not so much a 
question of mechanical practice, instead it is based on the 
insight the individual has of the complete act and the 
r·elationship of each part to the total situation. Ragsdale Y 
1/G.S. Snoddy, op. cit .• p. 3. 
2/C.E. Ragsdale, National Society for the Study of Education 
49th Yearbook-Pt I, How Children Learn the Motor Types of 
Activities, 1950, p. 69-91. 
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in an article for the National Society for the Study of 
Education supports this theory. He states that progress 
consists of gradual improvement of the activity as a whole 
through revision of detail and that the learner gradually 
adopts a style which is characteristically his own with the 
total range of variation decreasing as skill increases. 
This pacing procedure allowed the subject freedom to proceed 
at his particular level since a considerable discrepancy 
between the time and error scores is not of critical concern. 
1/ 
Snoddy 1 s- early experimentation showed that the sum of the 
time and error quantities is statistically constant for wide 
var!Rtions. No significant differences are apparant between 
total scores when the number of seconds was even with, twice 
as great, or half as great as the number of errors. Since 
it would be possible to allow these variations, the more 
mechanical type of pacing was not used. The experimenter 
round that comparable controls could be utilized through the 
progress-insight method given at the completion or each unit 
of practice. 
Following each unit or practice (one tracing) the subject 
!/G.S. Snoddy, op. cit., p. 9. 
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was given a ten second rest period which is approximately 
the time required to record the score and inform the subject 
of his progress. 
Scoring Technique.-- The dimensions of time and errors 
are embedded in the scoring process. Achievement is evaluated 
on the basis of speed in tracing the star and the number of 
errors ascertained by contacting the sides of the path. The 
raw score was determined by adding the time {T) in number of 
seconds and the number of errors (E). Since improvement was 
designated by a decrease in the raw score, a conductance {C) 
score was used to better facilitate formulation of the growing 
learning curve as the subJect improves. Consideration was 
also given to ease in reading the scores. The •c• score 
1/ 
developed by Snoddy- is obtained by dividing the time and 
errors into 1,000, i.e., c=lT~~o . In essence this is the 
reciprocal of the raw score multiplied by 1,000. All 
stabilimeter scores used in this study have been converted 
into 0 scores by this process. 
l/G.S. Snoddy, op. cit., p. 3. 
Motor ActiTity Skill (ShuffleboatQ-) 
The shuffleboard skill was selected since it fulfilled 
the requirements of a gross motor activity applicable to a 
regular physical education program. Certain advantages were 
evident in that the shuffleboard unit could be used in the 
laboratory situation under control conditions. The shuffleboard 
activity presented a skill which could be adapted to the 
subjects maturation level and presented a skill in which the 
subjects had no previous experience. 
Description.-- The apparatus is an adaptation of the 
conventional standard equipment used in regulation shuffleboard 
competion. The court aurface consists of a linoleum material 
12 1 in length and 2 1 in width finished in a hardwood design. 
Equilateral triangular shaped designs are painted at each end 
of the court with i" green lines separating the scoring areas. 
The opposite sides of each triangular design are 28!" in 
length and the baseline measures 23". Five scoring areas 
are contained within each triangular design with the values 
designated by 7" numbers. The scoring area Talued at ten 
points is an equilateral triangular design measuring 8i" at 
the base and 9 3/4" on each side. Parallel with the base of 
the ten point area are two scoring areas valued at eight points. 
A perpendicular line 8 3/4" in length equally divides the 
eight point areas at the center, which provides two four sided 
areas haTing a 7 J/4" baseline and a 9! 11 outer line. Parallel 
with the base of the eight point area are two scoring areas 
valued at seven points. A perpendicular line 6 3/4" in 
length divides the seven point areas at the center which 
provides two four sided areas each having a base line of 
lOi" in length and a 7i" outer line. The triangular design 
enclosing the five scoring areas measures a• 6 11 from the 
point nearest to the restraining line from which the discs 
are shoved. 
35 
Ten wooden discs are provided each having a circumferance 
of l2t" and a diameter of 3 3/4 11 • The discs are propelled 
along the court with a wooden cue 46 3/4 11 in length. The 
handle measures 41 11 in length and the curved base which 
makes initial contact with the disc is 5 3/4 11 in length 
and 3 i" in width. The shuffleboard unit is illustrated on 
page 36, plate 2. 
Instructional Procedure.-w During the equating practice 
period instructional procedures for the motor activity skill 
(shuffleboard) were administered individually after the comple-
tion of the four units of practice with the motor laboratory 
skill (stabilimeter). The experimenter proceeded with a brief 
orientation of the general procedure to be followed in adminis-
tering the shuffleboard skill. The position of the cue in 
relation to the disc was specifically demonstrated to stress 
the importance of placing the cue directly behind and touching 
the disc prior to pushing the disc in the direction of the 
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scoring area. This provided each subject with a similar basic 
for developing individual techniques. Each subject was 
instructed to push the disc in the direction of the scoring 
diagram in an effort to place the disc on the ten, eight, or 
seven point area. A disc touching, but not over the line 
was counted toward the total score. The subject was given 
an opportunity to view the scoring diagram from a close up 
position to assure adequate visual understanding. At this 
point the scoring technique was explained. 
Since ten discs were used for each unit of practice the 
experimenter demonstrated the proper technique for placing 
each disc in the proper starting position. Five discs were 
placed at each side of the starting position prior to beginning 
each unit of practice. The subject was instructed to slide 
the disc into the desired position by means of the cue, this 
avoided awkward movements on the part of each subject and 
provided uniformity of procedure. After a shot was taken the 
disc was immediately cleared by the experimenter and the 
subject proceeded with the next attempt. 
An opportunity to clarify the instructions was allowed 
each subject prior to beginning the actual practice period. 
Once this began no further instructions were given other than 
those concerned with individual progress. After each unit of 
practice the subject was informed of each individual score 
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and the total score. Following each unit of practice (ten 
attempts) the subject wa1 giTen a ten second rest period 
which is approximately the time required to record the score, 
place the discs in the proper position tor the next unit ot 
practice and inform the eubject of his progress. 
Scoring Technique.-- The raw score tor the shuffleboard 
skill was obtained by diTiding the attempts (A) into the total 
score (TS), i.e., RS:~. This determined the mean score 
ascertained tor each attempt with the shuffleboard skill. 
As improTement in the skill developed, the score was 
increased. This facilitated plotting a graph ot the growing 
learning curTe and provides ease in reading the scores. 
Experimental Design 
The subjects utilized in the study were fifth and sixth 
grade boys enrolled in tour public elementary schools located 
in Methuen, Massachusetts. All subjects participating in 
the experiment ranged in age from ten to twelve years at the 
time of the equating practice period. Ot the one-hundred 
forty subjects who began the experiment, one-hundred eight 
indiTiduals completed a designated practice period pattern 
and the retention check. Twenty-seTen subjects were therefore 
included in the tour equated groups, with an equalized number 
of fifth and sixth grade boys provided in each group. 
Experimental periods were scheduled for the same hour on 
each practice day, which permitted each classroom to organize 
a suitable procedure tor scheduling indiTidual practice time 
tor each subject. 
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The classroom unit was used as the basiR for selecting 
the subjects, since an equal number of fifth and sixth grade 
boys was desired. 
Experimental facilities were provided in each of the 
four schools. Consideration was given to proper lighting 
and ventilation. The apparatus was placed in the same area 
of the room on each practice day to insure uniformity of 
visual perception. 
The unit of practice for each skill was based on the 
number of repetions which provided a stable measure for 
equating the time factor between the motor activity skill 
and the motor laboratory skill. It was evident that the 
time element must be given consideration due to the influence 
of fatigue upon practice. Ten attempts with the shuffleboard 
skill was comparable in time consumed to the completion of 
one circuit with the mirror tracing skill. In a preliminary 
investigation the time score ascertained on the third attempt 
with the stabilimeter was used as the criterion for equating 
purposes. A substantial drop in time from the first circuit 
to the third circuit is experienced by each subject. One 
minute and thirty seconds was determined as an equitable 
time for one unit of practice with the motor laboratory 
skill (stabilimeter) or the motor activity skill (shuffleboard) 
in the initial st~ges of the practice patterns. The time 
element decreased proportionately for each skill as improvement 
increased. 
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The results of the preliminary investigation with the 
two skills presented a favorable reaction on the part of the 
individuals in regard to a sustained effort, and interest was 
maintained at a high level throughout the practice period. 
The motivation factor was a consideration in the selection 
ot both the stabilimeter and shuffleboard skills. 
Equating Procedure.-- Four units of practice in each 
skill constituted the equating practice period which was 
administered the week prior to beginning the regularly 
scheduled practice periods. The mean of the achieved scores 
on the second, third, and fourth units ot practice with the 
motor laboratory skill (s~abilimeter) and the motor activity 
skill (shuffleboard) was used as the equating score. The 
performance on the first unit ot practice was utilized as 
an adjustment phase in an attempt to provide each subject 
with a better understanding of the operational procedures 
peculiar to each skill. The achieved scores on the three 
units ot practice was the prime consideration tor initial 
equating of the tour groups. Age and grade level of subjects 
were kept equal from group to group during the overall equating 
procedure. 
Practice Patterns.-- Four experimental groups, each 
utilizing a designated practice period pattern, practiced 
two days per week tor five weeks. Each subject had the equating 
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practice period, a total ot ten practice days, and the retention 
check. All indiTiduals completing the full experimental pro-
cedure had twenty units of practice with each skill during 
the regular ten day schedule. Ten attempts with the shuffle-
board skill and one complete circuit with the mirror tracing 
skill constituted one unit of practice tor each activity. 
The experimental design was arranged in the following manner: 
1. Group A practiced two days per week for fiTe weeks 
with fiTe practice periods concerned with four units 
ot practice (four circuits--one equal to a unit) 
per practice period with the motor laboratory skill 
(stabilimeter) making a total ot twenty units ot 
practice. The remaining fiTe practice periods were 
concerned with tour units of practice (forty attempts--
ten equal to a unit) per practice period with the 
motor actiTity skill (shuffleboard) making a total 
of twenty units of practice. This pattern constituted 
a form of the massing technique. 
2. Group B practiced two days per week for five weeks 
with each practice period deToted to two unite of 
practice with each skill making a total of twenty 
units of practice for the motor laboratory skill 
(stabilimeter) and twenty units of practice for the 
motor activity skill (shuffleboard). The skills were 
practiced alternately from one practice period to 
the next. This pattern con8tituted a form of 
distribution for each skill. 
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3. Group C practiced two days per week for five weeks 
using a decreasing pattern for the motor laboratory 
skill (stabilimeter) and an increasing pattern for 
the motor activity skill (shuffleboard). A total 
of twenty units of practice with each skill resulted. 
This pattern constituted a form of massing in the 
early stages of the decreasing pattern and in the 
latter stages of the increasing pattern. Distribution 
of practice occured in the latter stages of the 
decreasing pattern and in the early stages of the 
increasing pattern. 
4. Group D practiced two days per week for five weeks 
using an increasing pattern for the motor laboratory 
skill (stabilimeter) and a decreasing pattern for 
the motor activity skill (shuffleboard). A total of 
twenty units of practice with each skill resulted. 
This pattern constituted a form of distribution in 
the early stages of the increasing pattern and in the 
latter stages of the decreasing pattern. Massing of 
practice occured in the latter stages of the increasing 
pattern and in the early stages of the decreasing pattern. 
The experimental design of the study is illustrated 
in Table 1. 
Table 1. Experimental Practice Period Patterns and 
Designated Groups 
Practice Periods 
Equating 
Period 1 2 3 4 5_ 6 7 8 9 
Retention 
10 *** Check 
I 
Group A 
Units of Practice Per Period 
*MLS **MAS 
mls 
4/4mas 4 4 4 4 4 4 4 4 
mls
414 mas 2 
2 
2 
2 
Group B 
Units of Practice Per Period 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
MLS and MAS alternated for each practice period 
mls4/4 4 mas 
0 
mls4/4mas 0 
4 
*MLS 
Group C 
Units of Practice Per Period 
(MLS) 
4 3 3 2 2 1 1 0 0 
(MAS) 
0 1 1 2 2 3 3 4 4 
Group D 
Units of Practice Per Period 
(MLS) 
0 1 1 2 2 3 3 4 4 
(YAS) 
4 3 3 2 2 1 1 0 0 
- Motor Laboratory Skill (Stabilimeter) 
**MAS - Motor Activity Skill (Shuffleboard) 
***Ten Practice Periods Covered A Five Week Span 
4/4 
4/4 
4/4 
4/4 
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Since the subjects were a part of self contained classrooms, 
the experimenter scheduled practice periods which enabled all 
subjects in each room to complete practice requirements for 
that particular day. This seemed necessary in an effort to 
satisfy certain administrative procedures. Individual class-
rooms were selected for the organization of practice divisions 
and were scheduled in the following manner: 
1. The first division consisting of two fifth and two 
sixth grades practiced each Tuesday and Thursday 
between January 19, and February 18, 1960. The 
equating practice periods were administered on 
January 12, 13, and 14. The retention check was 
given on March 9 and 10. 
2. The second division consisting of two fifth and two 
sixth grades practiced on Tuesday and Thursday 
between March 22 and April 21. The equating practice 
periods were administered on March 16, 17, and 18. 
The retention check was given on May 11, and 12. 
3. The third division consisting of two sixth grades 
practiced on Monday and Wednesday between March 20 
and April 20. The equating practice periods were 
administered on March 14, and 15. The retention 
check was given on May 12 and 13. 
Retention Check.-~ The retention check was administered 
three weeks {21 days) following the completion of the regular 
practice period pattern. Four units of practice with each skill 
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constituted the retention check for both the motor laboratory 
skill (stabilimeter) and the motor activity skill (shuffleboard). 
The mean score of the four units of practice in each skill 
determined the retention level. 
CHAPTER IV 
PRESENTATION AND ANALYSIS OF DATA 
Introduction.-- The achievement levels ascertained by each 
of the four experimental groups were evaluated for both the 
motor laboratory skill and motor activity skill at various 
stages of performance in the designated practice period 
patterns. Analysis was made to determine the most efficient 
practice period pattern for the learning and retention of the 
two motor skills. The statistical technique used was the 
analysis of variance which determines differences among growth 
patterns of the groups through comparison of F ratios for groups, 
trials, subjects, and interaction. F ratios when compared with 
1/ 
Snedecor 1s- table determine significant differences at the 
five and one per cent level of significance. F ratios in this 
study are considered significant at the five per cent level of 
confidence. 
The relationship between the motor laboratory and motor 
activity skills was determined, as indicated, by group performance. 
The Pearson product-moment coefficient of correlation was obtained 
for total group and within group comparisons at various stages 
1/J.R. Wert, and others, Statistical Methods in Educational 
and Psychological Research, Appleton Century Crofts, Inc., 
New York, 1954, pp. 419-422. 
\ 
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of the practice period patterns. Values of coefficients were 
1/ 
compared with the table constructed by Edmison- to determine 
significance at the five and one per cent levels of confidence. 
Coefficients of correlation in this study are considered 
significant at the five per cent level of confidence. 
Product moment correlation analysis was used to determine 
comparisons for between group performance with both skills. 
Since a test of significance cannot be accomplished by direct 
comparison between two coefficients, the method designated 
2/ 
by Fisher- , that of transforming coefficients of correlation 
to z-values was utilized. The normal deviate corresponding 
to the five per cent level of confidence is 1.96. Results 
in this study are considered significant at the five per 
cent level of confidence. 
Analysis of Equating Data.~- The mean score of three 
units of practice with the motor laboratory skill and three 
units of practice with the motor activity skill determined 
the basis for equating the four experimental groups. A 
summary of the mean and standard deviation scores for both 
skills, the motor laboratory and motor activity, is indicated 
in Table 2. 
!/J.R. Wert, op. cit., p. 424. 
~Ibid., pp. 294-298. 
Table 2. Summary of Equating Data--Mean and Standard 
Deviation Scores for the Four Experimental 
Groups 
Total Total Mean Standard N 27 Each Group Mean Score Deviation (1) (2) {3) (4) 
Motor Laboratory Skill (Stabilimeter) 
A 130.0 4.82 l. 29 
B 130.3 4.83 l. 20 
c 130.0 4.82 1.15 
D 130.0 4.82 1.20 
Motor Activity Skill (Shuffleboard) 
A 46.1 1.71 .669 
B 47.1 1.74 .547 
c 46.1 1.71 .630 
D 46.1 1.71 .636 
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The statistical analysis utilized in thtR study is primarily 
concerned with the interpretation of data directly rela.ted to 
the level of group performance. Table 2 consists of the mean 
for each group which is considered a~ the measure of performance. 
Further analysis of the equating scores was determined by the 
"analysis of variance" technique which presents evidence as to 
the existance of significant differences in the performance of 
the groups. 
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Table 3 includes an analysis of variance of the mean 
equating day scores for subjects in the four groups. 
Table 3. Analysis of variance of the Mean Equating Day 
Scores for the Four Experimental Groups With 
Each Skill 
Source of Degrees of Sum of Mean 
Variance Freedom Squares Squares F {1) (2) ( 3) (4) 
Motor Laboratory Skill (Stabilimeter) 
Groups 3 .003 .001 
~li thin 104 158.634 1.525 
Motor Activity Skill (Shuffleboard) 
Groups 3 . 026 .009 
Within 104 41.804 .402 
The F ratio of .00 for the motor laboratory skill 
Ratio 
(5) 
.oo 
.02 
and 
.02 for the motor activity skill is much less than the 2.70 
required for the five per cent level of confidence indicated 
by the degrees of freedom of 3 (between groups) and 104 (within 
groups). The null hypothesis that there is no significant 
difference in the equating scores of the four experimental 
groups must be accepted. 
Comparison of Group Achievement Levels.-~ An analysis of 
variance was made on the four experimental groups to determine 
if the achievement level was significantly different from the 
initial practice (equating period) to the final practice period 
for each skill. Results of this analysis are included in Table 4. 
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Table 4. Analysis of Variance of Group Achievement for 
the Initial Practice (Equating Period) and the 
Final Practice Period With Each Skill 
Source of Degrees of Sum of Mean F Ratio Variance Freedom Squares Squares 
~1~ ~ 2 ~ ~ 2 ~ ~ 4 ~ ( 5 ~ 
Motor Laboratory Skill (Stabilimeter) 
Groups 3 26.2407 8.7469 1. 78 
Practices 1 6537.3004 6537-3004 2594.48 
GXP 3 25.8287 8.6059 3.42 Subjects 104 511.5665 4.9189 1. 95 
Residual 104 262.0559 2.5197 
Total 215 7362.9922 
Motor Activity Skill (Shuffleboard) 
Groups 3 26.0045 8.6681 9.94 
Practices 1 201.4535 201.4535 363.70 
GXP 3 24.1677 8.0559 14.54 
Subjects 104 90.6587 . 8717 1.57 
Residual 104 57.6088 .5539 
Total 215 399.8932 
The F Ratio for interaction between groups and practices 
(GXP) is significant to the five per cent level of confidence 
for each skill. The F ratio of 3.42 for the motor laboratory 
skill and 14.54 for the motor activity skill are substantially 
greater than the required 2.70 for statistical significance. 
The variation in interaction indicates that the four experimental 
groups progressed at different rates from the initial practice 
(equating period) to the final practice period. As to be 
expected, the ratio for practiceR indicates that significant 
achievement occured during this period. It might be noted by 
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the F ratio for subjects, that there is no significant 
variation for performance between subjects. F ratios in 
this table indicate that the amount of change in achievement 
level among the groups for the motor laboratory skill is not 
significantly different, but is significant to the five per 
cent level of confidence for the motor activity skill. 
Comparison of Data Designating Achievement Levels of the 
Four Experimental Groups.-- The achieved scores for the four 
experimental groups are included in tables five through eight. 
The results of the analysis of variance (Table 4) indicated 
statistically significant differences among the groups for 
levels of achievement and variations in growth patterns 
during the experimental practice period. Inspection of tables 
five through eight indicate the differences in numerical gains 
among the groups for both the motor laboratory and motor 
activity skills. 
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Table 5. Achieved Scores for Group A {Massing Pattern MLS--
Massing Pattern MAS) on All Practice Periods With 
Each Skill 
Practice Standard 
Period Total Mean Deviation 
~1~ ~ 2} ~3} (4} 
Motor Laboratory Skill {Stabilimeter) 
Equating 130.0 4.8 1.3 
1 218.1 8.1 1.7 
2 310.0 11.5 2.3 
3 364.7 13.5 2.3 
4 403.9 15.0 2.7 
5 413.4 15.3 2.8 
Retention 409.4 15.2 2.6 
Motor Activity Skill {Shuffleboard) 
Equating 46.1 1.7 .67 
6 42.0 1.6 .55 
7 47.6 1.8 .53 
8 58.1 2.2 .59 
9 62.9 2.3 .?4 
10 71.4 2.6 . 80 
Retention 87.7 1.2 1.1 
Table 6. Achieved Scores for Group B {Equal Distribution in 
Pattern MLS--~AS) on All Practice Periods With 
Each Skill 
Practice Standard Standard 
Period Total Mean Deviation Total Mean Deviation 
(1~ rr' {2~ {2l {1) ( 2 ~ (2~ 
Motor Laboratory Skill Motor Activity Skill 
Equating 130.3 4.8 1.2 47.1 1.7 .55 
1 219.0 8.1 1.6 52.2 1.9 .?4 
2 271.9 10.1 1.7 59.8 2.2 .82 
3 309.3 11.5 1.4 59.4 2.2 .57 
4 348.9 12.9 2.9 67.7 2.5 .77 
5 370.6 13.7 2.5 77.5 2.9 .51 
6 368.7 14.7 2.7 75.9 2.8 .67 
7 400.1 1 ~ 8 2.3 87.2 3.2 .90 8 413.7 15.3 3.0 101.0 3-7 . 89 9 442.1 16.4 2.5 109.7 4.1 .5o 
10 445.7 16.5 2.6 123.3 4.6 .54 
Retention 451.1 16.7 2.4 109.5 4.1 . 54 
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Table 7. Achieved Scores for Group C (Decreasing Pattern 
MLS--Increasing Pattern MAS) on All Practice 
Periods With Each Skill 
Practice Standard Standard 
Period Total Mean Deviation Total Mean Deviation 
{1~ {1~ { 2 ~ { 2 ~ {11 {21 ( 1 ~ 
Motor Laboratory Skill Motor Activity Skill 
Equating 130.0 4.8 1.2 46.1 1.7 .63 1 246.8 9.1 1.8 
2 320.0 11.9 1.6 ___ .... 
3 365.5 13.5 2.4 45.4 1.7 . 78 
4 406.0 15.0 2.3 55.3 2.0 .92 
5 423.8 15.7 2.4 58.4 2.2 .54 
6 433.9 16.1 2.7 68.2 2.5 .95 
7 420.6 15.6 2.9 73.5 2.7 .99 
8 404.0 15.0 1.9 85.2 3.1 1.2 
9 ___ ..,._ 87.1 3.2 1.1 
10 
-----
100.6 3.7 1.0 
Retention 459.0 16.5 1.9 105.5 3.9 .88 
Table 8. Achieved Scores for Group D (Increasing Pattern MLS 
Decreasing Pattern MAS) on All Practice Periods 
With Each Skill 
Practice Standard Standard 
Period Total Mean Deviation Total Mean Deviation 
{1~ ~1~ { 2 ~ ~1~ {1~ {2l { 1 ~ 
Motor Laboratory Skill Motor Activity Skill 
Equating 130.0 4.8 1.2 46.1 1.7 .64 
1 
-----
42.8 1.6 .49 
2 
-----
52.1 1.9 .68 
3 191.9 7.1 2.1 53.2 2.0 .61 4 246.6 9.1 2.4 60.8 2.3 .48 
5 291.1 10.8 1.9 66.9 2.5 .65 6 344.8 12.8 1.5 72.9 2.7 .64 
7 364.3 1a.5 2.1 94.8 3·g 1.5 8 399.8 1 .8 2.1 97.9 3. Lo 
9 419.8 15.5 2.4 
10 -445.5 16.5 2.0 
Retention 450.3 16.7 2.0 101.1 3.7 .98 
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Consideration must be given to the effect the specific 
practice period patterns might have on the numerical gains 
evident in each group. Figures one and two graphically 
illustrate the differences in achievement levels of the four 
experimental groups throughout the complete experiment. 
Group A utilized a form of the massing technique for 
both the motor activity skill and the motor laboratory skill. 
in which the twenty units of regular practice for each skill 
was completed in five practice periods per skill. Group A 
with this concentrated schedule ascertained lower mean 
achievement scores for the final practice than did any of 
the other three groups at the completion of twenty units of 
practice with each skill. Group A was comparable to Group C 
in that each group improved more rapidly with the motor 
laboratory skill than did Groups B and D when compared on the 
basis of practice periods. Since Groups A and C both utilized 
a comparable massing pattern through the fourth practice period 
the similarities in the learning curves are understandable. 
Group A and D utilized a similar massing technique for the 
motor activity skill. The resulting achievement level after 
the four periods of practice was essentially the same. 
Group B practiced a pattern constituting a form of 
distribution for both skills. The ten practice periods were 
devoted to two (2) units of practice per practice period with 
each skill making a total of twenty units of practice for both 
the motor laboratory skill and the motor activity skill. 
Group B attained the highest achievement mean scores for both 
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skills at the completion of the final practice period. Achieve-
ment for each skill was consistent from practice to practice, 
although at the fifth and sixth practice periods a plateau was 
realized. for both the motor laboratory and motor activity skills. 
The level of achievement again increased at the seventh practice 
and continued to the final practice period. 
Group C utilized a practice pattern constituting early 
massing and later distribution with the motor laboratory skill 
and a reversal of this procedure for the motor activity skill. 
Rapid growth occurred in the level of achievement with the 
motor laboratory skill through the fourth practice period due 
to the concentration of fourteen units of practice at this 
phase of the schedule. The noticable dropping off in achievement 
at the seventh and eight practice periods might be attributed 
to the single unit of practice for each period. The mean score 
attained at the sixth practice would be a more stable measure 
of the final achievement level. Gradual growth in numerical 
scores is evident for the motor activity skill with the greatest 
increase occurring at the ninth and tenth practice periods. 
This might be attributed to the massing aspect in which eight 
units of practice occurred at this point in the pattern schedule. 
Group C achieved a slightly higher numerical gain at the final 
practice than did Group D which utilized an early massing 
technique with the motor activity skill. 
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Group D practiced a pattern constituting early distribution 
and later massing with the motor laboratory skill and a reversal 
of this procedure for the motor activity skill. The final 
achieved mean score for the laboratory skill was comparable 
to the high attained by Group B although Group D operated at 
a lower level of achievement until the final or tenth practice 
period. Group B had two more units of practice than did 
Group D prior to the final practice session. The learning 
curve for the motor activity skill indicates a consistent 
growth pattern for Group D, although the final mean score was 
not numer·ically as great as Groups B and C. 
Since the experimental design was concerned with determining 
the relationship between the groups, on the basis of practice 
with two specific skills, final evaluation of group achievement 
must consider the achievement level ascertained for both the 
motor laboratory and motor activity skills at the completion 
of the practice period pattern. Although practice patterns 
differed between groups, the units of practice were held constant 
for each skill establishing a similar basic time schedule for 
all groups. 
Comparison of Group Achievement Levels at the Retention 
Check.-- An analysis of variance was made on the four experimental 
groups to determine if the level of achievement ascertained 
from the final practice period (completion of twenty units of 
practice) to the retention check was significantly different 
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for both the motor laboratory skill and the motor activity skill. 
Results of this analysis are indicated in Table 9. 
Table 9. Analysis of Variance of Group Achievement for 
Source of 
Variance 
( 1 ~ 
Groups 
Practices 
GXP 
Subjects 
Residual 
Total 
Groups 
Practices 
GXP 
Subjects 
Residual 
Total 
the Final Practice Period and the Retention Check 
Degrees of 
Freedom 
( 2) 
Sum of 
Squares 
(3) 
Mean 
Squares (4) 
Motor Laboratory Skill 
3 
1 
3 
104 
104 
215 
3 
1 
3 
104 
104 
215 
722426 
100967 
215413 
104·96825 
1737370 
13293011 
Motor Activity Skill 
515670 
4355 
85540 
1349576 
477655 
2432796 
247478 
100967 
71804 
100931 
16705 
171890 
4355 
28513 
12976 
4592 
F 
Ratio 
(5) 
2.45 
6.04 
4.30 
6.04 
13.25 
.95 
6.21 
2. 83 
The F ratio for interaction between groups and practices 
(GXP) is significant for both the motor laboratory and motor 
activity skills at the five per cent level of confidence. This 
indicates that the groups exhibited variations in the rate of 
change from the final practice period to the retention check. 
The ratio for practices with the motor laboratory skill indicates 
that significant growth took place during this phase of the 
experiment. The F ratio of .95 for practices with the motor 
activity skill was non significant indicating lack of growth 
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during this period. The F score for groups was non significant 
for the motor laboratory skill indicating that the groups were 
performing at the same level for the final practice and the 
retention check. The significant ratio for groups with the 
motor activity skill indicates that the groups were performing 
at different levels during the final practice and the retention 
check. 
Retention performance exhibited by each of the four 
experimental groups must be considered in relation to the 
specific practice period pattern utilized. Figures one through 
four graphically illustrate the variations between the final 
practice period and the retention check for the four experimental 
groups. 
Group A ascertained a slightly lower mean score for the 
motor laboratory skill at the retention check when compared 
with the achieved score at the final practice period. It 
might be noted that each of the three remaining groups performed 
at a higher level with this particular skill. Due to the 
practice pattern utilized by Group A, twenty units of practice 
with the motor laboratory skill was completed at the fifth 
practice, which provided a span of five weeks to the retention 
check. Groups B and D had a three week interval while Group C 
had a span of four weeks between the final practice period and 
the retention check. Consideration might be given to the 
retroactive inhibition factor since Group A practiced a 
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concentrated schedule with the motor activity skill for 
practices six through ten. The final practice for the motor 
activity skill was completed three weeks prior to administering 
the retention check. Group A achieved the largest numerical 
gain from the final practice to the retention check with the 
motor activity skill than did either of the three remaining 
groups. 
Group B was administered the retention check three weeks 
after the completion of twenty units of practice with each 
skill. A mean numerical gain from the final practice to the 
retention check was realized with the motor laboratory skill. 
Group B achieved the highest final practice mean score for the 
four experimental groups with the motor activity skill, but 
exhibited a drop at the retention check. 
Group C achieved the greatest numerical gain from the 
final practice period to the retention check with the motor 
laboratory skill. The interval between practices was four 
weeks for this particular skill. Consideration must be given 
to the design of the practice pattern since one unit of practice 
was administered at both the seventh and eight (final practice) 
periods resulting in a substantially lower mean score than 
achieved at the sixth practice period. The mean score attained 
at the sixth practice might be a more suitable basis for 
comparison. Group C realized a gain in mean score for the 
motor activity skill at the retention check. The interval 
from the final practice period to the retention check was 
three weeks. 
Group D attained increases in mean scores for both the 
motor laboratory and motor activity skills at the retention 
check. The time interval between practices was four weeks 
for the motor activity skill and three weeks for the motor 
laboratory skill. 
Comparisons Between the Motor Laboratory Skill and 
the Motor Activity Skill as Determined by Group Performance.--
Comparisons were obtained for total group, within group, 
and between group performance to determine whether significant 
relationships exist at various levels of performance between 
both the motor laboratory and motor activity skills. 
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Table 10 included all correlations for total group performance. 
A relationship of .195 is significant at the 5 per cent level 
of confidence. 
Table 10. Comparison of the Motor Laboratory Skill and 
Skill 
MLS 
MLS 
MLS 
MLS 
MAS 
MAS 
MAS 
Motor Activity Skill as Determined by the Total 
Group Performance of all the Experimental Subjects 
Practice Period 
Coefficient of 
Correlation 
{2) 3 
Initial Practice (Equating Day) ..... . 
Final Practice . . . . . . . . . . . . . . . . . . . . . . . • 384* 
Final Practice ...................... . 
Retention Check . • . . . . . . . . . . . . . . . . . . . • • 704* 
Initial Practice (Equating Day) .•.... 
Final Practice .......................• 216* 
Final Practice ...................... . 
MAS Retention Check ...................... • 560* 
MLS 
MAS Initial Practice (Equating Day) ....... 182 
MLS 
MAS Final Practice . . . . . . . . • . . . . . . . . . . . . . . .117 
MLS 
:ti.AS Retention Check . • . . . . . . . . . . . . . . . . . . . . • 244* 
*Indicates significance to the 5 per cent 
level of confidence. 
Correlations for relationships between practice performances 
with the same skill are significant for both the motor activity 
and motor laboratory skills. 
Correlations for relationship between practice performance 
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for different skills is significant only at the retention check. 
It might be noted that the highest correlations are evident 
for relationship between the final practice and the retention 
check for performance with one specific ekill. 
Correlations were obtained for within group performance 
with each skill to determine the degree of relationship between 
the motor laboratory and motor activity skills. These comparisons 
are included in Tables 11 through 14. Correlations of .381 are 
significant to the 5 per cent level of confidence. 
Table 11. Comparison of the Motor Laboratory Skill and Motor 
Activity Skill as Determined by Perfor~ance of 
Subjects in Group A 
Skill 
(1) 
MLS 
MLS 
MLS 
MLS 
MAS 
MAS 
MAS 
MAS 
MLS 
~.AS 
MLS 
)W.S 
MLS 
MAS 
Practice Period 
{ 2) 
Initial Practice (Equating Day) 
Coefficient of 
Correlation 
( 3} 
Final Practice ....................... 370 
Final Practice 
Retention Check ...................... 809* 
Initial Practice (Equating Day) 
Final Practice ....................... 413* 
Final Practice 
Retention Check ...................... 510* 
Initial Practice (Equating Day) .....• 059 
Final Practice ....................... 057 
Retention Check ...................... 201 
* Indicates significance to the 5 per cent level 
of confidence. 
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Table 12. Compari8on or the Motor Laboratory Skill and 
Motor Activity Skill as Determined by Performance 
of Subjects in Group B 
Skill 
(1) 
MLS 
MLS 
MLS 
MLS 
MAS 
MAS 
MAS 
MAS 
MLS 
MAS 
MLS 
MAS 
MLS 
MAS 
Practice Period 
{2) 
Coefficient or 
Correlation 
Initial Practice (Equating Day) 
Final Practice • . . . . . . . . . . . . . . . . . . . . • . • 366 
Final Practice 
Retention Check . . • • . . . . . . . . . . . . . . . . . . . 701* 
Initial Practice (Equating Day) 
Final Practice . . . . . . . . . . . . . . . . . . . . • . . .186 
Final Practice 
Retention Check • . • • . . . • • . . . . . . • . • • . . . . 273 
Initial Practice (Equating Day) ..•...•• 138 
Final Practice • . • • • • . . . . . . . . . . . . . . . . . . 401* 
Retention Check . • • • • • . . . . . . . . . . . • . . . . • 313 
*Indicates significance to the 5 per cent leTel 
of confidence. 
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Table 13. Comparison of the Motor Laboratory and Motor 
Activity Skill as Determined by Performance 
of Subjects in Group C 
Skill 
(1) 
MLS 
MLS 
MLS 
MLS 
MAS 
MAS 
MAS 
MAS 
MLS 
MAS 
MLS 
li~S 
MLS 
MAS 
Practice Period 
(2) 
Coefficient of 
Correlation 
{ 3) 
Initial Practice (Equating Day) 
Final Practice . . . . . . . . . . . . . . . . . . . . . . . . . 365 
Final Practice 
R~tention Check ........................ 569* 
Initial Practice (Equating Day) 
Final Practice . . . . . . . . . . . . . . . . . . . . . . . . . 232 
Final Practice 
Retention Check . . . . . . . . . . . . . . . . . . . . . . . • 684* 
Initial Practice (Equating Day) .....•.• 234 
Final Practice . • . . . . . . • . . . . . . . . . . . . . • • . 286 
Retention Check ..•..................... 195 
*Indicates Significance to the 5 per cent level of 
confidence. 
Table 14. Comparison of the Motor Laboratory and Motor 
Activity Skill as Determined by Performance 
of Group D 
Skill 
(1) 
MLS 
MLS 
MLS 
MLS 
MAS 
MAS 
MAS 
MAS 
MLS 
MAS 
MLS 
MAS 
MLS 
MAS 
Practice Period 
( 2) 
Initial Practice (Equating Day) 
Coefficient of 
Correlation 
( 3 ) 
Final Practice ....................... 534* 
Final Practice 
Retention Check ....•................. 737* 
Initial Practice (Equating Day) 
Final Practice . . . . . . . . . . . . . . . . . . . . • . . 241 
Final Practice 
Retention Check .•................... . 525* 
Initial Practice (Equating Day) ....•. 311 
Final Practice .••.................... 014 
Retention Check ...................... 381* 
*Indicates significance to the 5 per cent level 
of confidence 
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Coefficient of correlation obtained for within group 
performances indicate a highly significant relationship for 
performance at the final practice and the retention check with 
both the motor laboratory skill and the motor activity skills. 
Comparisons made for the initial practice and the final practice 
period with either the motor laboratory skill or the motor 
activity skill do not show consistantly high correlatlons for 
within group performance, indicating that predi.citability 
might be more stable during the latter stages of the various 
practice patterns. Correlations obtained for performance with 
the motor laboratory and motor activity skill at the initial, 
final, and retention practice periods indicate a negligible 
amount of relationship within each group. It can be noted 
that the performance of Group B with the ~otor laboratory and 
motor activity skills at the final practice period correlates 
to the 5 per cent level of confidence. This significant 
relationship might be attributed to the particular practice 
period pattern utilized by Group B. 
Comparisons Between Groups.-- The product moment correlation 
analysis technique was used to determine whether there was a 
greater difference between the significant within group co-
efficients of correlation indicated in Tables 10 through 14 
than might result through random sampling from a single popula-
tion. Results of this analysis included in Table 15 indicate 
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that no significant differences were noted for all comparisons 
made. Therefore conclu~ions may be directly evaluated on the 
basis of between group performance. Correlations were signifi-
cant to the 5 per cent level of confidence for all experimental 
groups at the final practice with the motor laboratory skill. 
Performance with the motor activity skill at the final practice 
and retention check was also significant to the 5 per cent 
level for three of the four experimental groups indicating that 
the later stages of the practice patterns offer a more stable 
measure for comparison between groups. 
Table 15. Comparison of the Motor Laboratory Skill and 
Motor Activity Skill as Determined by Between 
Group Performance at the Final Practice and 
Retention Check 
Groups 
Skill Practice Periods A B C D 
~<1~>--------~=--~<~2~) ____________ : ______ ~(31 ______ ___ 
MLS 
MLS 
Final Practice .......• 809 .701 .569 .737 
Retention Check ...... *Z~l.66 Indicates no 
significant differences 
between the four co-
efficient of correlation 
Final Practice .......• 519 ---- .684 .525 
z=.91 Indicates no 
significant difference 
between the three co-
efficients of correlation 
*Z score determined for the high 
and low coefficient of correlation 
in each group. 
CF..APTER V 
SUMMARY AND CONCLUSIONS 
Introduction.-- Four groups of elementary school boys 
practiced a motor laboratory skill (stabilimeter) and a motor 
activity skill (shuffleboard) utilizing four different practice 
period patterns. The total amount of practice and the interval 
between practice was held constant for all groups. 
The pattern for Group A constituted a form of the massing 
technique with five practice periods devoted to four Uhits of 
practice per practice period with each skill. 
Group B utilized a pattern constituting a form of distribu-
tion with each practlce period devoted to two units of practice 
with beth the motor laboratory skill and the motor activity 
skill. 
Group C practiced using a decreasing pattern for the motor 
laboratory skill and an increasing pattern for the motor activity 
skill which established a form of massing in the early stages 
of the decreasing pattern and in the latter stages of the 
increasing pattern. 
Group D practiced using an increasing pattern for the motor 
laboratory skill and a decreasing pattern for the motor activity 
skill which constituted a form of massing and distribution in 
reverse to the pattern utilized by Group C. 
Groups were equated on the basis of performance with each 
-70-
71 
skill, during the week prior to the beginning of regularly 
scheduled practice periods. The retention check was administered 
three weeks following the completion of the five week experimental 
period. 
The purpose of the experimental design was to determine 
what differences in achievement, if any, resulted from the 
combined learning of the two motor skills under varied conditions 
of relative massing and distribution. Consideration was also 
given to determining the relationship between learning a motor 
laboratory skill and a motor activity skill. 
The achievement levels ascertained by the four experimental 
groups were compared by statistical analysis at various stages 
of the practice period patterns. Correlations were determined 
for total group and within group performance with both skills. 
Comparisons in achievement levels were considered significant 
at the five per cent level of confidence. 
Summary of Findings.-- Results of statistical analysis 
indicated the following: 
1. There were no statistically significant differences 
between the four experimental groups as a result of the equating 
procedure. 
2. A significant amount of growth occurred for each group 
from the initial practice {equating period) to the final practice 
period indicating a substantial amount of learning was evident 
for both the motor laboratory skill and the motor activity skill. 
a. No obvious plateaus were reached other than a 
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leveling off exhibited by Group B at the fifth 
and sixth practice periods for both the motor 
laboratory skill and the motor activity skill. 
The learning curve for Group B suggests that the 
particular pattern employed might have effected a 
gradual shift from one general style of performance 
to another. 
b. Group C realized a substantial drop at the seventh 
and eighth practice periods with the motor laboratory 
skill which was apparently due to the one unit of 
practice per practice period in the latter stages 
of the decreasing pattern. 
c. Group D utilizing a similar pattern of practice 
with the motor activity skill exhibited substantial 
gains during the seventh and eighth practice periods 
indicating no detriment as a result of single units 
of practice. 
3. The four groups exhibited significant differences in 
the degree or rate of improvement from the initial practice 
(equating period) to the final practice for both the motor 
laboratory skill and the motor activity skill. 
a. Group A and Group C realized a more rapid growth 
trend in numerical gains with the motor laboratory 
skill than did Group B and Group D due to the 
massing of practice units early in the practice 
period patterns. 
?3 
b. Group A and. Group D utilized an early massing 
pattern in practicing the motor activity skill, 
the resulting learning curves were basically the 
same through the fir~t five practice periods. 
c. Group B realized the greatest gains in achievement 
with both the motor activity skill throughout the 
regular practice schedule utilizing an even distribu-
tion of two units of practice with each skill per 
practice period. 
4. There were no significant differences among the groups 
in the ovtn-·all achievement levels ascertained from the initial 
practice period (equating period) to the final practice period 
with the motor laboratory skill. 
a. Group B utilizing a distributed pattern and Group D 
practicing a decreasing pattern realized the 
highest numerical gains at the final practice 
period. 
b. Group A achieved the lowest mean score while 
practicing with the more concentrated massing 
pattern. The learning curve for Group C which 
utilized a similar practice pattern closely 
approximated that of Group A. Group C attained 
a higher level of achievement at the final practice. 
5. Statistically significant differences were indicated 
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among the groups in overall achievement levels with the motor 
activity skill. 
a. Group B practicing under conditions of evenly 
distributed units of practice attained the highest 
achieved score. 
b. Group C utilizing an increasing unit pattern 
(early distribution--later massing) and Group D 
practicing a decreasing pattern (early massing-
later distribution) followed in this order. 
c. Group A ascertained the lowest achieved score 
practicing under conditions of relative massing. 
6. Statistical analysis ot performance from the final 
practice to the retention check indicated that all groups were 
performing at the same level with the motor laboratory skill 
and the motor activity skill. No significant differences were 
realized in the level of achievement ascertained at the retention 
check. 
a. A significant amount ot growth was realized among 
the groups for performance with the motor 
laboratory skill from the final practice to the 
retention check. All groups other than Group A 
performed at a higher level than they did at the 
final practice period. 
b. Statistical analysis indicated there was no 
significant amount or growth with the motor 
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activity skill at the retention check. However, 
all groups other than Group B performed at a 
higher level than they did at the final practice 
period. 
7. Significant correlations were indicated for total 
group performance with the motor laboratory skill and the motor 
activity skill. 
a. Positive correlation was indicated for total group 
performance with the motor laboratory skill at 
the initial practice (equating day) and the final 
practice. 
b. Highly significant correlation was obtained for 
total group performance with the motor laboratory 
skill at the final practice and the retention 
check. 
c. A significant correlation was realized for total 
group performance with the motor activity skill 
at the initial practice (equating day) and the 
final practice. 
d. Highly significant correlation was obtained for 
total group performance with the motor activity 
skill at the final practice and the retention 
check. 
e. Performance scores between the motor laboratory 
skill and the motor activity skill indicated positive 
correlations at the retention check. 
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8. Positive correlations were obtained for within group 
performance with the motor laboratory skill and the motor activity 
skill. 
Group A (massing pattern MLS--massing pattern MAS) 
a. High correlations were obtained for practice with 
the motor laboratory skill at the final practice 
and the retention check. 
b. A positive correlation was indicated for performance 
with the motor activity skill at the initial practice 
(equating day) and the final practice. 
c. A significant correlation was realized for performance 
with the motor activity skill at the final practice 
and the retention check. 
Group B (equal distribution pattern MLS--~AS) 
a. High correlation was indicated for practice with 
the motor laboratory skill at the final practice 
and the retention check. 
b. A significant correlation was obtained for performance 
with the motor laboratory skill and the motor activity 
skill at the final practice indicating that certain 
subjects were performing at the same level with 
both skills. 
Group C (decreasing pattern MLS--increasing pattern HAS) 
a. High correlation was obtained for practice with the 
motor laboratory skill at the final practice and 
the retention check. 
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b. Substantial correlation was indicated for performance 
with the motor activity skill at the final practice 
and the retention check. 
c. Negative correlations were obtained for performance 
with the motor laboratory skill and the motor 
activity skill at the final practice and the retention 
check indicating that high scores of one variable 
were associated with the low ecores of the second 
variable. 
Group D (increasing pattern MLS--decreaoing Pattern MAS) 
a. Positive correlation was indicated for practice with 
the motor laboratory skill at the initial practice 
(equating day) and the final practice. 
b. Highly significant correlation was obtained for 
performance with the motor laboratory skill at the 
final practice and the retention check. 
c. Positive correlation was indicated for performance 
with the motor activity skill at the final practice 
and the retention check. 
d. A low significant correlation was realized for 
practice with the motor laboratory skill and the 
motor activity skill at the retention check. 
Conclusions.-- Since the experimental design of this study 
was basically concerned with determining the most efficient 
practice pattern for the learning of two motor skills,the 
significant characteristics of tl1e four practice period patterns 
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utilized must be considered in evaluating the overall efficiency 
exhibited in the learning and retention of both the motor laboratory 
skill and the motor activity skill under the varied conditions 
of massing and distribution of practice. Five practice periods 
formed the basis for massing practice with one specific skill, 
this factor must be considered in drawing conclusions from the 
obtained results. 
1. In learning a motor laboratory skill (stabilimeter) 
there seems to be no significant difference between the groups 
in the level of achievement ascertained at the completion of a 
five week practice schedule whether the practice pattern was a 
form of massing or distribution. 
Significant differences were obtained between the level 
of achievement for groups practicing with a motor activity skill 
(shuffleboard) under varied conditions of massing and distribution 
at the completion of e five week practice sc:b..edule. 
These results indicate diffarences in the learning 
characteristics of a laboratory type skill and an activity skill. 
2. The decreasing MLS--increasing MAS pattern proved more 
efficient than concentrated massing with one specific skill 
(motor laboratory skill) on the basis of a five practice period 
schedule. The achievement level ascertained for practice with 
the motor laboratory skill in the decreasing pattern at the 
fifth practice period was at a higher level than that obtained 
by the concentrated. massing group. Furthermore, a foundation 
was established for the motor activity skill introduced in an 
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increasing pattern. This suggests the possibility of scheduling 
progressively decreasing practice periods with one skill and 
after a relative amount of skill has been developed initiating 
practice with a second skill. 
3. The equal distribution pattern of two units of practice 
per practice period with both the motor laboratory skill and the 
motor activity skill wa8 the most desirable practice pattern 
in regard to the combined achievement level ascertained for botb. 
skills at the completion of the regular practice schedule. This 
might indicate the possibility of utilizing a block of instructional 
per·iods for evenly distributed practice with two skills in each 
practice period in an effort tc provide greater efficiency of 
scheduling. 
4. The comparison of the achievement level of each group 
at the final practice with both the motor laboratory skill and 
the motor 9.ctivi ty skill indicates a higher level of performance 
was attained by the three groups utilizing the combined schedules 
of increasing, decreasing, or evenly distributed practice than 
was attained by the group practicing under conditions of massing 
with one specific skill. It would appear that the efficiency 
of a massing practice schedule would have to be evaluated in 
relationship to the immediate objectives of the particular program. 
5. No real significant differences were indicated between 
the groups in comparison made of the achievement levels at the 
retention check. Certain groups indicated some improvement while 
others were performing at a similar level when compared with 
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performance at the final practice with each skill. This might 
indicate that some learning takes place during the interval 
batween practice periods and that little decrement is realized 
for both the motor laboratory skill and the motor activity skill. 
6. The rel~tionship between the learning characterietics 
of the two skills is relatively low. Significantly high correlations 
were not indicated for performance between subjects with the 
motor laboratory skill and the motor activity skill at the initial 
practice (equating day), final practice, and retention check. 
This might suggest that conclusions based on research with 
motor laboratory skills or fine meter skills should be carefully 
evaluated when comparing results with activity or gross motor 
skills. 
?. Correlations among performance scores for the motor 
laboratory skill were significantly higher at the final practice 
and the retention check tr~n at the initial practice (equating 
day) and final practice. 
Performance scores with the motor activity skill also 
indicated high correlation at the final practice and retention 
check. 
This suggests the probability that very early achievement 
scores do not correlate highly with future scores for these 
specific skills. The predictive index of final performance for 
both skills must be ascertained later in the practice pattern 
indicating that for these particular skills similarities do exist 
regarding predictability of future performance. 
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8. A noticable drop in the level of achievement was 
indicated for the motor laboratory skill when one unit of 
practice was administered per practice period suggesting that 
for the mirror tracing skill one unit of practice (one tracing) 
is not an adequate measure of prediciting performance. 
In summary it might be stated that the findings of this 
study suggest that in planning a schedule of practice for two 
motor skills involving dissimilar elements and movements it 
might be effective procedure to utilize a practice pattern 
constituting a form of early massing with a gradual decrease 
in the amount of practice with one skill while introducing the 
second skill during the decreasing practice phase of the first 
skill. Furthermore for certain skills efficiency of scheduling 
might be enhanced by utilizing one practice period for evenly 
distributed practice with two skills. 
Further research is needed to determine what skills might 
be effectively combined to insure the most efficient method of 
scheduling practice with two motor skills since results of this 
study do not agree with the generally accepted procedure of 
learning first one skill and then the other. 
Suggestions for Further Research.--
1. Conduct experimentation at the junior and senior high 
school and college level utilizing the experimental design and 
skills examined in this study. 
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2. Conduct experimentation utilizing a different series 
of practice period patterns from those examined in this study. 
a. Extend the practice pattern to allow for a greater 
degree of massing or distribution in the early 
stages prior to decreasing or increasing the units 
of practice with each skill. 
b. Utilize a pattern with two motor skills in which 
practice would be massed during the initial practice 
periods, evenly distributed during the middle 
phase, and again massed during the final practice 
periods. 
c. Alternate practice with two motor skills from one 
practice period to the next throughout the practice 
pattern 
d. Schedule practice periods on the basis of three 
sessions per week utilizing various patterns ot 
relative massing and distribution tor the learning 
of two motor skills. 
3. Combine the learning of different gross motor skills 
under varied conditions of relative massing and distribution 
to determine the most effective and efficient learning patterns. 
4. Conduct experimentation to determind at what specific 
period of a decreasing practice pattern with one gross motor 
skill, a second skill might be introduced in an increasing 
pattern to provide for greater efficiency of learning. 
APPENDIX 
Table 16. Achieved Scores and Means for the Equating 
Day Performance of Group A (Massing Pattern 
MLS--Massing Pattern MAS) 
Motor Laboratory Motor Activity 
Code ~k1J.l ~k1ll 
Number 1 2 {~l Mean 1 2 t~l ~1l ~2l t~l {.2l {lil t:z l 
A 1 4.1 2.9 4 . .5 3.8 2.6 :3.4 1.8 
A 2 3·7 ,5.8 6.7 ,5.4 1.8 3.4 2.4 
! ~ 6.3 6.4 7 •. '5 6.7 1.4 2.3 1.5 4.0 4.6 ,5.6 4.7 3.2 .8 1.5 
A 5 2.9 3.2 6.5 4.2 1.5 1.4 1 . .5 
A 6 ~-8 7.8 7-5 6.4 1.7 .7 .0 A 7 .o 7.0 5-7 ,5.6 .o 1.8 1.8 A 8 4 . .5 4.8 3.4 4.2 .8 2.9 2.4 
A 9 ,5.8 6.4 ,5.1 5.7 .7 
-7 .8 A 10 2.4 3.4 ~-7 3.2 2.2 1.4 .o A 11 2.9 4.1 .2 3-7 .8 .o 2.5 A 12 ,5.1 4.1 3.8 4.3 .? 2.6 .8 
A 1~ 2.9 ~-7 6.6 4.4 2.3 1.7 1.7 A 1 3.8 .o ~-5 3.8 1.0 1.0 3.4 A 1.5 7.0 3.9 .4 ,5.1 2.6 2.6 J.4 A 16 3.4 6.2 4.3 4.6 2.9 2.5 4.0 
A 17 2.8 4.0 4.6 3.8 1.8 .8 1 . .5 A 18 7.6 7.8 9.2 8.2 .8 3-1 3.2 A 19 4.0 ,5.0 5.4 4.8 1 . .5 3-5 .7 A 20 2.8 3.4 3.9 3.4 1.5 1.0 .8 
A 21 2.8 2.3 5.5 3.5 4.4 1.7 2.5 A 22 2.2 4.6 4.8 3.9 .7 1.8 1.5 
A 23 3.5 8.0 7.2 6.2 1.5 .0 .7 A 24 3.6 5.9 6.7 5.4 2.0 1.0 1.5 
A 25 1.8 2.9 3.7 2.8 .7 1.5 1.5 A 26 6.8 7.5 7.9 7.4 1.5 3.8 1.4 
A 22 4.2 4.2 6.0 4.8 1.6 .8 1.6 
Total 108.7 133-9 147.9 130.0 44.2 48.2 46.4 
Mean 4.0 s.o 5.5 4.8 1.6 1.8 1.7 
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Mean 
~2l 
2.6 
2.5 
1.7 
1.8 
1.5 
.8 
1.2 
2.0 
.7 
1.2 
1.1 
1.4 
1.9 
1.8 
2.9 ).1 
1.4 
2.4 
1.9 
1.1 
2.9 
1.3 
-7 1.5 
1.2 
2.2 
l.J 
46.1 
1.7 
Table 17. Achieved Scores and Means for the First 
Practice Period Performance of Group A 
(Massing Pattern MLS--Massing Pattern MAS) 
Code Motor Laboratory Skill 
Number l 2 ~~l ~ r1l ~2l ~2~ 
= 
~~ ~ 
A 1 6.7 8.4 9.7 8.0 
A 2 6.2 7.0 8.5 10.9 
! z 9.7 9.9 10.4 11.6 7.2 9.7 1).) 12.0 
A 5 5.6 9.1 11.9 10.2 
A 6 ).5 9.8 10.0 13.5 
A 7 8.2 7.4 6.7 8.7 
A 8 8.1 7.7 8.0 10.1 
A 9 4.6 10.2 9.4 9.2 
A 10 5.9 6.6 8.2 8.4 
A 11 4.2 4.5 6.8 4.6 
A 12 4.4 5.8 4.3 6.9 
A 13 8.3 8.8 7.6 11.9 
A 14 8.4 8.8 8.8 7.8 
A 15 4.5 11.0 7.5 9.4 
A 16 6.2 7.7 8.2 5.8 
A 17 4.4 4.9 7.1 7.3 
A 18 9.3 12.3 11.4 12.2 
A 19 5.2 5.1 9.3 8.9 
A 20 3.4 4.4 6.0 5.3 
A 21 3.8 6.0 3.1 3.9 
A 22 8.3 7.9 12.1 9.3 
A 23 11.1 11.5 9.9 8.9 
A 24 6.1 8.8 8.5 11.2 
A 25 6.8 6.8 10.9 8.8 
A 26 8.9 10.3 9.2 9.6 
A 2Z 6.0 8.2 z.2 8.2 
Mean 
~£ l 
8.2 
8.2 
10.4 
10.6 
9.2 
9.2 
7.8 
8.5 
8.4 
7.3 
5.0 
5.4 
9.1 
8.5 
8.1 
7.0 
5.9 
11.3 
7.1 
4.8 
4.2 
9.4 
10.4 
8.7 
8.3 
9.5 
z.6 
Total 175.0 218.9 234.0 242.9 218.1 
Mean 6.4 8.1 8.7 9.0 8.1 
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Table 18. Achieved Scores and Means for the Second 
Practice Period Performance of Group A 
(Massing Pattern MLS--Massing Pattern MAS) 
Code Motor Laboratory Skill 
Number 1 2 ~~~ 1$ ~1l ~2l ~ 2l ~2 ~ 
A 1 11.9 10.8 14.1 13.0 
A 2 8.0 10.6 11.0 10.5 
A 3 12.3 14.3 15.8 11.9 
A 4 12.2 12.3 15.9 13.7 
A 5 12.8 13.5 15.2 17.2 
A 6 12.2 16.4 13.7 12.5 
A 7 7.9 10.4 9.7 10.8 
A 8 10.9 10.3 11.0 16.4 
A 9 8.5 11.1 8.8 8.6 
A 10 7.9 11.1 10.9 13.7 
A 11 .5.8 9.0 8.7 11.4 
A 12 7.1 7.5 11.0 12.0 
A 13 11.1 10.3 11.4 11.1 
A 14 8.5 10.1 1.5. 2 11.8 
A 1.5 9.6 13.5 14.7 13.1 
A 16 7.1 8.1 7.8 9.3 
A 17 8.1 9.6 9.8 9.8 
A 18 15.9 18.9 15.6 23.3 
A 19 8.1 9.0 7.6 10.2 
A 20 8.6 11.0 10.2 10.3 
A 21 .5.3 .5~1 7.5 9.7 
A 22 10.1 10.5 11.1 13.5 
A 23 10.9 11.5 11. .5 15.2 
A 24 11.8 13.3 13.7 12.3 
A 25 14.5 14.7 14.7 11.9 
A 26 11.4 13.0 14 • .5 13.7 
A 2Z 2·2 11.6 12.£ 12.2 
Mean 
J£l 
12.5 
10.0 
13.6 
13.5 
14.7 
13.7 
9.7 
12.2 
9.3 
10.9 
8.7 
9.4 
11.0 
11.4 
12.7 
8.1 
9.3 
18.4 
8.7 
10.0 
6.9 
11.3 
12.3 
12.8 
14.0 
1).2 
11.£ 
'1'ota1 268.4 307.5 323.8 339.4 310.0 
Mean 9.9 11.4 12.0 12.6 11.5 
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Table 19. Achieved Scores and Means for the Third 
Practice Period Performance of Group A 
(Massing Pattern MLS--Massing Pattern MAS) 
Code 
Motor Laboratory Skill 
Number l ~3~ ~~~ ~3 ~ ~1~ ~2l 
A 1 15.4 17.9 16.1 18.9 
A 2 11.0 11.8 14.3 12.3 
A 3 12.0 14.7 13.5 14.5 
A 4 14.3 13.9 15.4 17.2 
A 5 14.1 15.9 19.6 18.5 
A 6 13.9 15.9 14.1 16.4 
A 7 10.9 11.8 10.5 12.7 
A 8 14.7 13.0 15.9 18.2 
A 9 11.6 11.4 12.2 11.8 
A 10 13.7 13.0 14.1 14.9 
A 11 9.5 10.0 11.0 10.5 
A 12 11.0 11.9 14.1 14.7 
A 1~ 9.4 10.5 14.7 14.3 A 1 12.8 10.5 15.2 12.8 
A 15 13.7 14.5 15.9 18.5 
A 16 12.2 10.3 11.1 11.1 
A 17 -· 7. 6 10.8 12.3 13.3 
A 18 16.4 17.5 20.4 20.4 
A 19 10.6 8.3 11.9 9.8 
A 20 14.9 13.3 13.1 14.7 
A 21 9.8 8.9 9.4 9.1 
A 22 11.9 15.6 13.9 11.8 
A 23 11.6 13.3 14.1 13.3 
A 24 li.2 16.4 18.9 18.2 
A 25 12.7 16.7 13.5 14.3 
A 26 12.8 14.3 11.9 9.9 
A 2Z 11.2 14.1 16.4 14.,2 
Total 330.9 356.2 383.5 386.6 
Mean 12.3 13.2 14.2 14.3 
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~~1n 
17.1 
12 .J.J. 
13.7 
15.2 
17.0 
15.1 
11.5 
15.5 
11.8 
lJ.9 
10.3 
12.9 
12.2 
12.8 
15.7 
11.2 
11.0 
18.7 
10.2 
14.0 
9.J 
13.3 
13.1 
16.2 
14.3 
12.2 
14.1 
364.7 
1J.5 
Table 20. Achieved Scores and Means for the Fourth 
Practice Period Performance of Group A 
(Massing Pattern MLS--Massing Pattern MAS) 
Code ?v!otor La bora tory Skill 
Number 1 2 r~l ~ ~1l ~2l t~l (2l 
A 1 16.1 15.9 18.9 15.6 
A 2 11.2 14.9 13.9 12.7 
A 3 15.9 17.5 16.9 16.4 
A 4 16.9 15.2 16.4 17.5 
A 5 19.6 16.1 18.2 23.8 
A 6 14.7 15.2 18.2 23.2 
A 7 11.1 12.3 12.8 14.9 
A 8 20.0 15.4 16.4 19.6 
A 9 10.8 15.2 12.2 12.7 
A 10 13.9 12.0 13.9 15.2 
A 11 13.7 14.9 14.7 14.9 
A 12 14.0 1).0 10.9 11.6 
A 14 1 .7 14.7 13.5 15.2 A 1 11.1 11.9 11.8 13.7 
A 15 14.5 14.9 15.4 18.5 
A 16 11.8 11.9 13.1 12.3 
A 17 12.8 12.5 10.8 12.5 
A 18 18.5 25.0 20.0 32.3 
A 19 10.6 13.0 12.5 12.5 
A 20 15.9 16.4 13.5 17.2 
A 21 10.2 9.8 13.9 13.5 
A 22 14.7 16.1 17.5 19.2 
A 23 10.6 9.5 14.5 13.9 
A 24 17.9 15.9 19.2 20.8 
A 25 14.9 15.1 14.7 14.1 
A 26 10.1 12.8 12.5 10.6 
A 2Z 14.~ 1~. 9 12.6 1z.2 
Total 379.5 391.0 401.9 441.6 
Mean 14.1 14.5 14.8 16.4 
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Mean 
F>l 
16.6 
13.2 
16.7 
16.5 
19.4 
17.8 
12.8 
17.9 
12.7 
13.8 
14.6 
12.1 
14.5 
12.1 
15.8 
12.3 
12.2 
24.0 
12.2 
15.8 
11.9 
16.9 
12.1 
18.5 
14.7 
11.5 
12.J 
403.9 
15.0 
Table 21. Achieved Scores and Means for the Fifth 
Practice Period Performance of Group A 
(Massing Pattern MLS--Massing Pattern MAS) 
Code Motor Laboratory Skill 
Number 1 2 ~~l 4 ~1~ ~2~ ~Jl ~3l 
A 1 16.4 14.9 15.9 16.4 
A 2 14.3 10.4 12.5 16.4 
! ~ 15.2 14.9 16.1 13.5 18.5 21.7 19.6 21.3 
A-5 14.3 16.7 17.9 14.9 
A 6 1:3.3 16.7 21.3 17.5 
A 7 16.9 12.5 14.7 12.2 
A 8 20.8 16.4 19.6 15.4 
A 9 11.2 14.5 13.9 13.3 A 10 15.2 14.5 14.9 12.2 
A 11 11.5 11.8 13.3 15.6 
A 12 11.8 13.2 15.6 16.0 
A 13 14.1 14.7 15.4 17.9 
A 14 14.1 15.9 16.4 13.0 
A 15 20.0 16.4 17.5 17.2 
A 16 11.0 12.2 1).5 14.1 
A 17 13.7 12.7 13.0 13.0 
A 18 22.2 26.3 22.2 26.3 
A 19 11.9 10.0 13.3 12.7 
A 20 12.8 16.1 11.8 15.9 
A 21 11.8 11.5 14.1 14.3 
A 22 15.4 13.2 15.6 17.9 
A 23 13.7 14.3 14.5 14.9 
A 24 20.0 21.3 20.0 20.0 
A 25 16.4 14.7 13.9 14.1 
A 26 11.4 11.8 15.9 13.2 
A 22 11.0 14.,2 12 . .2 1,2.1 
Total 398.9 403.8 424.9 424.3 
Mean 14.8 15.0 15.7 15.7 
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Mean 
~bl 
15.9 
13.4 
14.9 
20.3 
16.0 
17.2 
14.1 
18.1 
13.2 
14.2 
1).1 
14.2 
15.5 
14.9 
17.8 
12.7 
13.1 
24.3 
12.0 
14.2 
12.9 
15.5 
14.4 
20.) 
14.8 
13.1 
12.J 
413.4 
15.3 
Table 22. Achieved Scores and Means for the Sixth 
Practice Period Performance of Group A 
(Massing Pattern MLS--Massing Pattern MAS} 
Code Motor Activity Skill 
Number l 2 (') 4 (1) (2) (3) (5) 
A 1 2.0 1.4 1.6 3!3 
A 2 1.8 1.5 .8 3.2 
A 3 1.5 .8 1.7 1.0 
A 4 .o ).4 ~7 1.5 
A 5 .8 1.8 .8 .7 
A 6 1.8 .o .o 1.7 
A 7 1.6 .o 1.5 4.1 
A 8 .o .o 1.7 .8 
A 9 .8 1.6 2.2 2.4 
A 10 4.) ).0 4.2 .0 
A ll .7 .0 .o .0 
A 12 .8 .o ).2 .8 
A 14 ).8 2.0 1.7 1.7 A l 1.6 1.5 1.7 1.5 
A 15 ).0 ).4 1.4 1.5 
A 16 .o 1.7 ).1 2.8 
A 17 .o 2.~ .8 1 • .5 A 18 2.8 2 . 1.4 1 . .5 
A 19 . 8 2 . .5 . ~ 7_ .7 
A 20 1.4 .8 1.6 2.1 
A 21 ).0 2.7 2.0 5.0 
A 22 .8 .8 2.5 1.4 
A 24 1.7 2.9 .8 -7 A 2 1.4 .o 2.9 3.9 
A 25 .0 .8 1!5 1.6 
A 26 .7 .0 .7 1.8 
A 27 .? .8 .8 1 • .5 
Total 37.8 38.1 42.0 48!7 
Mean 1.4 1.4 1.6 1.8 
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Mean (6) 
2.1 
1.8 
l.z 1. 
1.0 
.9 
1.8 
.6 
1.8 
2.9 
.2 
1.2 
2.3 
1.6 
2.) 
1.9 
1.2 
2.0 
1.2 
1.5 
3.2 
1.4 
1.5 
2.1 
1.0 
.a 
1.0 
42,0 
1.6 
Table 23. 
Code 
Number (1) 
A 1 
A 2 
A 3 
A4 
A .5 
A 6 
A 7 
A 8 
A 9 
A 10 
A 11 
A 12 
A 13 
A 14 
A 15 
A 16 
A 17 
A 18 
A 19 
A 20 
A 21 
A 22 
A 2~ A 2 
A 25 
A 26 
A 27 
Total 
Mean 
Achieved Scores and Means for the Seventh 
Practice Period Performance of Group A 
(Massing Pattern MLS--Massing Pattern MAS) 
Motor ActiYity Skill 
1 (~) ,,} 4 (2) (5) 
1.0 3.8 3.8 3~.5 
2.3 2.7 .8 .8 
1.o 1.5 3.1 1.7 
-7 1.8 .8 1.0 
.8 .8 2.0 3-1 
.0 .o 3.4 1 . .5 
1.6 .8 1 • .5 1.7 
1.5 .7 .0 .o 
2.2 1 • .5 2.6 .o 
1.0 .o 1~8 .o 
.8 2.4 ~8 1.6 
1.8 .7 2.2 2.2 
2.4 2.9 3.0 2.4 
1.6 1 . .5 2 . . '5 1.7 
2 • .5 2.1 4.1 3.6 
2.5 1.4 1.6 2.7 
1.8 1.8 4.8 2.3 
1.4 3.6 3.4 .8 
1.4 .8 1.6 2.1 
2.5 1.5 2.5 1~5 2.6 3.4 1.8 2.8 
2.4 2.2 ~8 2.6 
1.4 .8 .o 1.4 
2.7 1.7 2.9 .0 
1.4 .8 2.6 2~6 
.8 1.8 2~6 
' ' 
.8 
1.6 1.0 .o 2.6 
44.3 44.0 57~0 47~0 
1.6 1.6 2.1 1.7 
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Mean (6) 
J.O 
1.7 
2.0 
1.1 
1.7 
1.2 
1.4 
.6 
1.6 
1:4 
1.7 
2.7 
1.8 
3.1 
2.1 
2.7 
2.3 
1 • .5 
1.6 
2.7 
1.6 
.9 
1.8 
1.9 
1~.5 
1.3 
47.6 
1.8 
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Table 24. Achieved Scores and Means for the Eight 
Practice Period Performance of Group A 
(Massing Pattern MLS--Maesing Pattern MAS) 
Code Motor Activity Skill 
Number 1 2 (') 4 
Mean 
Cl) (2) (3) (5) (6) 
.A 1 4.7 2.3 3-5 4~0 3.6 
A 2 .o .8 .8 ~e .6 
A 3 3.0 1.0 ~8 1.8 1.7 
A 4 1.6 2.6 .7 3.6 2.1 
A5 2.7 2~6 .3!0 1.8 2.5 
A 6 1.6 .8 2.1. 1.4 1.5 
A 7 1.7 .8 1~6 2., 1.6 A 8 1.0 2.2 .• 7 2. 1.6 
A 9 2.2 1.0 1.4 1~4 1.5 
A 10 2.8 .8 2.3 2.6 2.1 
A 11 .o 2.8 4.0 .7 1.9 
A 12 .8 3.3 2.8 1.5 2.1 
A 1' 4.1 -7 2.7 .? 2.1 A 1 2.4 .8 .3.4 1.6 2.1 
A 15 4.8 3.7 3·0 4.8 4.1 A 16 1.8 2.3 1.4 
.3·3 2.2 A 17 .8 2.5 2.4 1.7 1.9 
A 18 2.4 J.4 3-7 3 • .3 3.2 A 19 3.0 2.1 2.3 5.1 .3.1 
A 20 3.2 3-7 2.1 .8 2.5 A 21 2 • .3 2.6 J.O 5.1 3.3 
A 22 1.6 3.1 .8 3!2 2.2 
A 24 .o 2.0 1.0 1.7 1.2 A 2 2.7 3.0 1.7 .7 2.0 
A 25 1.6 2.2 .• 7 1.8 1.6 
A 26 2.9 1.5 1.0 1.7 1.8 
A 27 3.9 .z 2.5 .7 2.0 
Total 59.6 55 • .3 55.4 60.5 58.1 
Mean 2.2 2.0 2.1 2.2 2.2 
Table 25. Achieved Scores and Means for the Ninth 
Practice Period Performance of Group A 
(Massing Pattern MLS--Massing Pattern MAS) 
Code Motor Activity Skill 
Number 1 2 
<a> 
4 
I1> (g) (3) (5) 
A 1 1~8 3.8 ).9 1.8 
A 2 1 . .5 2.2 1!.5 1~5 
!4 .8 .8 1!0 2.9 2.4 1~8 1.7 3.3 
A .5 1 • .5 1.0 1 • .5 3~1 
A 6 2.8 .7 .8 3.3 
A 7 2.6 2.3 1~4 .7 
A 8 1.0 2 • .5 3~4 3!0 
A 9 2.3 2.3 1 • .5 J.6 
A 10 2 . .5 2.6 .7 .7 
A 11 1.7 2.2 2.7 2.3 
A 12 .8 .7 1 • .5 2.3 
A 13 3.2 2 . .5 J.J 2.4 
A 14 2.6 3.4 2.6 J.4 
A 15 2.3 1.6 2.9 3.7 A 16 .8 .o 2.3 2.3 
A 17 1.7 1.4 4·8 1.5 A 18 2.8 3.8 .6 4.7 
A 19 2.5 5.0 j.? 3.8 
A 20 2.1 3.2 2.9 1 • .5 
A 21 1.6 2.6 2.7 4.9 
A 22 2.6 1.8 3.7 2.0 
A 24 1.5 1.7 2.7 2.9 A 2 1.7 4.7 1.5 J.9 
A 25 2.5 1.8 2.6 2.4 
A 26 .8 3.2 2.8 2.6 
A 27 2.4 1.5 1.6 1.7 
Total 52.8 61.1 64.8 72.2 
Mean 2.0 2.3 2.4 2.7 
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Mean (6) 
2.8 
1.7 
1.4 
2.3 
1.8 
1.9 
1.8 
2.5 
2.4 
1.6 
2.2 
1.3 
2.9 
3.0 
2.6 
1.4 
2.1 
4.0 
3.6 
2.4 
3.0 
2.5 
2.2 
3.0 
2.3 
2.4 
1.8 
62.9 
2.3 
Table 26. Achieved Scores and Means for the Tenth 
Practice Period Performance of Group A 
(Massing Pattern MLS--Massing Pattern MAS) 
Code Motor ActiTity Skill 
Number 1 2 
<4) 4 Mean (1) (2) (3) (5) (6) 
A 1 2.0 1.'7 4.3 3~6 2.9 
A 2 .7 2.3 2.5 3.2 2.2 
A 3 2.4 2.6 2.6 .8 2.1 
A4 1.6 3-3 1.6 1.6 2.0 A 5 3-3 5.2 2.6 4.1 3.8 A 6 1.6 2.8 2.4 1.8 2.2 
A 7 4.5 2.4 2.9 3-3 3-~ A 8 .8 1.6 2.7 4.5 2. 
A 9 3.2 2.3 1.6 3-3 2.6 A 10 1.0 .7 2.0 1.7 1.4 
A 11 1.8 1.6 5.0 2.2 2.7 
A 12 1.8 1.8 J.2 .8 1.9 
A 1~ 3.7 2.5 3.5 3.4 3·~ A 1 3.3 .8 2.~ 3.0 2. A 15 3.6 3.2 2. 4.8 3-5 A 16 2.2 2.0 3.0 3-7 2.7 A 17 2.2 1.6 1.8 4.7 2.6 
A 18 2.6 1.4 5.3 2.7 3.0 
A 19 2.3 3-7 3-2 5.7 3-7 A 20 J.1 2.2 1.5 2 •. 5 2.3 
A 21 3.4 3.3 4.6 4.2 J.9 
A 22 2.5 2.5 4.1 2.8 3.0 
A 23 1.5 2.0 1.6 1.5 1.7 
A 24 3-5 ~-1 .8 4.6 3.0 A 25 1.4 .1 1.0 J.2 2.4 
A 26 .8 2.2 1.5 4.6 2.3 
A 27 .8 3.3 1.5 .2.8 2.1 
Total 61.6 66.2 71.5 85.1 71.4 
Mean 2.3 2.5 2.6 3.2 2.6 
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Table 27. 
Code 
Number 1 
[ll ~2l 
A 1 t?.2 
A 2 14.1 
A 3 1.5 .1 
A 4 15.2 
A 5 19.6 
A 6 14.9 
A 7 8.6 
A 8 12.3 
A 9 10.3 
A 10 14.1 
A 11 12.? 
A 12 16.1 
A 13 15.4 
A 14 1.5.4 
A 1.5 18 . .5 
A 16 1).0 
A 17 13 . .5 
A 18 21.7 
A 19 10.2 
A 20 15.4 
A 21 12.3 
A 22 14.5 
A 23 12.7 
A 24 1.5.6 
A 25 14 . .5 
A 26 11.6 
A 27 10.3 
Total 
384.8 
Mean 14.3 
Achieved Scores and Means for the Retent:ton 
Day Performance of Group A (Massing Pattern MLS--
Massing Pattern MAS) 
Motor Laboratory Motor Activity 
Skill Skill 
2 ~al 4 Mean 1 2 t~l 4 t~l ~3l ~ ~ l tzl ta~ {10~ 
19.2 20.8 20.4 19.4 3.6 .5.3 4.4 .5.6 
12.4 12.8 13 . .5 13.2 1.7 4 . .5 1.5 .? 16. 1.5.6 17.2 16.1 1 . .5 1 . .5 1.8 2 . .5 
22.7 14.9 20.0 18.2 2.7 2.2 2.2 1.? 
16.9 17.2 21.7 18.9 2.5 2.5 s.s 4.8 
1?.2 14.9 19.6 16.7 .8 4.0 3.1 1.6 
10.4 11.0 12.5 10.6 4.8 2.7 2 . .5 2.2 
16.6 1,5.4 2.5. 0 17.3 1.7 5.9 ,5 . .5 2.3 
10.5 12.7 11.9 11.4 1.5 2.4 4.6 4.2 
14.3 14.9 15.9 14.8 4.1 1.8 :;.6 6.6 
10.0 16.1 11.9 12.7 2.6 2.9 J.3 3-2 
12.5 1?.9 15.1 1,5.4 3.8 .0 2.6 2.8 
13.3 1J.J 14.1 14.0 ,5.0 ).8 4.1 3-3 
17.9 14 . .5 16.4 16.1 3-3 4.0 :;.6 ).1 
20.8 16.9 18.2 18.6 2.4 6.1 4.0 5.5 
1).9 1.5.6 16.9 14.9 2.5 4.? 6.0 4.9 
13.1 14.3 1).9 1).7 1.0 1.0 2.8 4.1 
24.4 . 25.0 22.7 23.5 4.0 2.5 J.8 2.6 
12.7 1 '3. 5 1).2 12.4 2.4 4.1 2.6 ).3 
15.6 14.7 18.2 16.0 3-5 4.0 5.4 4.8 
13.J 1).1 1).0 12.9 4.0 6.0 .5.8 5.4 
13.7 1'3.3 15.9 14.4 4.1 3.3 2.8 ).0 
14.:; 12.2 12 . .5 12.9 2.7 2.6 .8 2.4 
17.5 15.9 1.5.9 16.2 3.4 3.0 1.5 3.6 
11.1 17.5 12.8 14.0 2.2 4.0 J.3 2.8 
15.2 14.5 11.1 1).2 1.5 1.0 3.2 ).) 
1~.,2 8 . .,? 1,5.3 11.9 2.2 2.8 2.6 3.2 
409.3 407.0 434.8 409.4 75.5 88.6 92.9 93.5 
15.2 1.5 .1 16.1 15.2 2.8 3-3 3.4 ).5 
9.5 
Mean 
~1!~ 
4.7 
2.1 
1.8 
2.2 
:;.8 
2.4 
3.1 
:;.9 
3.2 
4.0 
:;.o 
2.3 
4.1 
:;.5 
4 . .5 
4 • .5 
2.2 ).2 
J.l 
4.4 
5.3 
:;.:; 
2.1 
2.9 
J.1 
2.3 
2.7 
87.7 
).2 
Table 28. 
Code 
Number 1 
(1~ ·-- { 2) 
B 1 3-5 
B 2 4.0 
~ ~ ).8 6.8 
B 5 8.5 
B 6 5.8 
B 7 2.4 
B 8 j:~ D 9 
B 10 2.3 
B 11 5.1 
B 12 2.4 
B 13 2.0 
B 14 a-9 B 15 .8 
B 16 4.1 
B 17 3.1 
B 18 6.4 
B 19 4.7 
B 20 3.6 
B 21 4.1 
B 22 4.1 
B 23 2.5 
B 24 5.2 
B 25 7.0 
B 26 3.8 
B 27 4.2 
Total 115.5 
Mean 4.3 
96 
Achieved Scores and Means for the Equating 
Day Performance of Group B (Equal Distribution 
Pattern MLS--MAS) 
Motor Laboratory Motor Activity 
Skill Skill 
2 ~~r= Mean 1 2 (~) Mean (J~ (5) (6) <t' (9) 
4.2 6.0 4.5 
-7 1.4 3-3 1.8 
2.7 5.4 4.0 .8 1.4 1.4 1.2 
3-9 3.8 3.8 .8 2.8 1.8 1.8 4.0 3.1 4.6 .7 ).2 .8 1.6 
8.0 8.5 8.3 .8 3.8 2.5 2.4 
4.6 8.6 6.3 1.6 .o 2.3 1.3 
3.8 3.8 a-3 1.5 4.8 .o 2.1 5·5 ~:g .2 .o . 8 2.5 1.0 
.2 5.1 1.5 2.4 l. 1.8 
4.4 4.4 3-7 .8 .8 1.0 .9 6.9 4.9 5.6 . 8 .7 2.3 1.3 
3.9 4.5 3.6 1.8 1.5 .o 1.1 
2.2 3-5 2.6 1.8 2.4 1.5 1.9 6.8 5.6 5.4 .7 1.6 2.7 1.7 4.8 3.6 4.4 1.0 2.4 2.5 2.0 
4.) 6.0 4.8 1.0 1.0 1.5 1.2 
4.1 4.5 3-9 2.5 1.0 1.6 1.7 5.0 4.2 5.2 1.5 2.5 1.6 1.9 6.0 7-3 6.0 1.5 1.0 1.7 1.4 5.7 4.5 4.6 2.5 1.8 2.3 2.2 5.6 7.4 5.7 .7 3.9 4.9 3.2 
3.2 5.7 4.3 .8 2.1 2.7 1.9 
2.7 4.2 3.1 .7 3-5 3.3 2.5 6.8 7.5 6.5 2.3 1.8 2.3 2.1 
4.6 6.1 5.9 .o 1.5 2.4 1.3 4.6 7.4 5.3 3-3 2.5 2.2 2.7 6.8 5.7 5.6 1.0 1.4 1.0 1.1 
128.3 148.1 130.3 33.1 54.0 53.4 47.1 
4.8 5.5 4.8 1.2 2.0 2.0 1.7 
Table 29. Achieved Scores and Means for the First 
Practice Period Performance of Group B 
(Equal Distribution Pattern MLS--YAS) 
Motor Laboratory Motor Activity 
Code Skill Skill 
Number I 2 Rean I 2 
~1~ ~2l ~2l ~ z;: l ~3l ~tsl 
B 1 8.4 8.5 8.5 3·3 2.6 
B 2 6.9 8.1 7.5 .8 3.6 
B 3 5-2 9.1 7.2 .0 2.5 
B 4 7-9 7.3 7.6 1.4 3.0 
B 5 10.5 15.2 12.9 .8 2.1 
B 6 7.6 9.3 8.5 .8 1.8 
B 7 3-9 5.8 4.9 2.7 4.8 B 8 8.6 10.6 9.6 1.8 1.5 
B 9 7-7 8.1 7-9 1.8 2.5 B 10 5.4 7.4 6.4 1.6 .o 
B 11 7.0 7.1 7.1 1.8 .7 
B 12 6.5 5.3 5.9 1.6 2 . .3 
B 13 6.9 8.4 7-7 2.5 .8 B 14 6.7 9.8 8.3 1.8 3.0 
B 1.5 8.1 9.0 8.6 3.0 2.4 
B 16 6.7 8.1 7.4 1.5 2.5 
B 17 7.4 8.5 8.0 1.4 3.2 
B 18 9.6 7.6 8.6 1.7 1.6 
B 19 8.2 10.3 9.3 2.3 2.5 
B 20 7.5 8.7 8.1 1.0 2.5 
B 21 8.3 8.9 8.6 1.6 3 . .5 
B 22 7.8 8.7 8.3 . 8 2.3 
B 23 5.9 8.3 7.1 2.3 1.5 
B 24 8.8 11.8 10.3 1.7 2.3 
B 25 '4.9 7.8 6.4 1.5 .o 
B 26 9.0 7.6 8.3 1.6 1.5 
B 2Z 2·J 10.6 10.0 1.8 1.0 
Total 200.7 235.9 219.0 44.9 58.0 
Mean 7.4 8.7 8.1 1.7 2.1 
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Mean 
~z l 
3.0 
2.2 
1.3 
2.2 
1.5 
1.3 
3.8 
1.7 
2.2 
.8 
1.3 
2.0 
1.7 
2.4 
2.7 
2.0 
2.3 
1.7 
2.4 
1.8 
2.6 
1.6 
1.9 
2.0 
.8 
1.6 
1.4 
52.2 
1.9 
Table 30. Achieved Scores and Means for the Second 
Practice Period Performance of Group B 
(Equal Distribution Pattern MLS--MAS) 
Motor Laboratory Motor Activity 
Code Skill §kill 
Number I 2 Rean I 2 (1) (2} (3) (4} (5) (6) 
B 1 9.0 8.5 8.8 3.5 3.4 
B 2 10.5 8.0 9.3 .7 1.5 
: 4 7-9 7.2 7.6 3.2 1.5 9.5 10.9 10.2 2.3 1.5 
B 5 13.9 16.1 15.0 3.0 3.6 
B 6 8.3 9.4 8.9 1.5 3.1 
B 7 5.2 9.2 7.2 2.6 3.4 
B 8 10.8 10.6 10.7 2.4 1.0 
B 9 9.6 9.2 9.4 . 8 1.7 
B 10 6.9 8.6 7.8 .8 .0 
B 11 11.0 10.9 11.0 2.8 2.5 
B 12 7.8 9.4 8.6 2.5 2.2 
B 13 8.1 11.5 9.8 1.5 2.5 
B 14 10.6 12.0 11.3 .8 2.2 
B 15 12.3 11.6 12.0 2.5 1.8 
B 16 8.2 10.3 9.3 .8 2.9 
B 17 6.8 8.9 7.9 3-2 1.7 
B 18 7.3 9.5 8.4 2.2 2.3 
B 19 11.9 10.1 11.0 2.3 4.0 
B 20 12.0 10.4 11.2 2.3 .7 
B 21 12.8 14.1 13.5 1.0 1.8 
B 22 9.7 11.5 10.6 1.5 3.1 
B 23 10.6 11.8 11.2 2.2 5.6 
B 24 11.9 12.5 12.2 ).3 3.1 
B 25 8.3 7.6 8.0 1.4 2.3 
B 26 9.6 12.3 11.0 3.4 .8 
B 2Z 2-1 10.2 10.0 1.,2 2.2 
Total 259.6 283.0 271.9 56.0 62.4 
Mean 9.6 10.5 10.1 2.1 2.3 
98 
Rean 
(7) 
3.5 
1.1 
2.4 
1.9 
3-3 
2.3 
3.0 
1.7 
1:4 
2.7 
2.4 
2.0 
1.5 
2.2 
1.9 
2.5 
2.3 
3.2 
1.5 
1.4 
2.3 
3.9 
3.2 
1.9 
2.1 
1.2 
59.8 
2.2 
Table 31. AchieTed Scores and Means for the Third 
Practice Period Performance of Group B 
(Equal Distribution Pattern MLS--MAS) 
Motor Laboratory Motor Activity 
Code Skill Skill 
Number ! 2 Mean I 2 
[ll ~2l t~l E!l (3l ~~ l 
B 1 8.3 9.4 8.9 2.4 4.1 
B 2 12.2 14.7 1J.5 2.8 1.8 
B 3 7.1 8.6 7.9 3.1 J.6 
B 4 13.7 1J.7 13.7 1.8 1.8 
B 5 1J.3 14.5 13.9 2.5 2.8 
B 6 10.1 10.4 10.3 2.9 .8 
B 7 10.9 9.7 10.3 1.8 2.3 
B 8 11.6 11.2 11.4 1.6 1.7 
B 9 11.0 11.2 11.1 1.0 1.0 
B 10 9.0 10.8 9.9 1.8 1.4 
B 11 10.2 9.7 10.0 2.6 1.6 
B 12 13.0 10.1 11.6 1.8 1.5 
B 13 11.0 11.4 11.2 
-7 4.1 B 14 11.5 14.7 13.1 2.8 2.4 
B 15 12.5 16.1 14.3 1.6 2.3 
B 16 10.0 11.9 11.0 1.4 2.2 
B 17 10.8 11.1 11.0 2.8 1.5 
B 18 8.2 9.4 8.8 1.5 1.4 
B 19 10.6 14.9 12.8 1.5 J.2 
B 20 10.1 lJ.7 11.9 3.4 1.8 
B 21 12.5 12.7 12.6 2.3 2.0 
B 22 11.1 12.8 12.0 2.0 J.4 
B 24 10.2 10.3 10.3 3.1 J.9 B 2 13.1 15.9 14.5 .8 3·3 
B 25 10.1 13.1 11.6 .7 3.0 
B 26 12.5 12.5 12.5 1.8 1.8 
B 2Z z.4 11.0 2-2 .o 4.2 
Total 292.0 325.5 309.3 52.5 64.9 
Mean 10.8 12.1 11.5 1.9 2.4 
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Rean 
~z l 
3-J 
2.4 
3· 1.8 
2.7 
1.9 
2.1 
1.7 
1.0 
1.6 
2.1 
1.7 
2.4 
2.6 
2.0 
1.8 
2.2 
1.5 
2.4 
2.6 
2.2 
2.7 
3.5 
2.1 
1.9 
1.8 
2.1 
59.4 
2.2 
Table 32. Achieved Scores and MeanR for the Fourth 
Practice Period Performance of Group B 
(Equal Distribution Pattern MLS--MAS) 
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Motor Laboratory Motor Activity 
Code Skill Skill 
Number 1 2 Mean 1 2 Mean (1) (2) ( 3 ) (4) ( .5 ) (6) ( 7) 
B 1 9.6 13.) 11. .5 2.6 1.6 2.1 
B 2 1_5.6 16.1 15.9 1.8 _5._5 3.7 
B 3 10.2 12.0 11.1 1.7 1._5 1.6 
B 4 13.5 1_5.6 14~6 2.4 1.6 2.0 
B 5 18.2 16.7 17.5 3.8 4.9 4.4 
B 6 11.1 14.3 12.? 3.2 3.5 ).4 
B 7 9.6 9.J 9.5 ).J 2.6 ).0 
B 8 13.0 14.5 1).8 3.8 .8 2.3 
B 9 13.0 12.0 12.5 . 8 2.3 1.6 
B 10 9.4 8.0 8.7 1.4 2.6 2.0 
B 11 10.6 9.3 10.0 1.7 2.1 1.9 
B 12 9.4 11.1 10.3 1.4 1.6 1.5 
B 13 13.7 14.9 14.) 2.3 2.2 2.3 B 14 16.1 19.2 17.7 . 8 4.5 2.7 B 1_5 16.1 14.3 15.2 2.? l.b 2.2 
B 16 12.5 11.4 12.0 3-3 1._5 2.4 B 17 11.2 9.4 10.3 2.5 2.4 2.5 B 18 8.8 7.4 8.1 1.4 1.5 1._5 
B 19 14.9 14.1 14.5 2.9 2.3 2.6 
B 20 1_5.4 13 . .5 14._5 .7 3.0 1.9 
B 21 15.2 16.7 16.0 3.6 1.8 2.7 
B 22 12.3 16.1 14.2 3.4 2.3 2.9 
B 23 11.4 13.3 12.4 3.9 ).0 3.5 B 24 16.9 19.6 18.3 1._5 2.8 2.2 
B 2.5 8.9 8.9 8.9 2.6 1.7 2.2 
B 26 10.0 12.8 11.4 3.8 4.3 4.1 
B 27 12.8 13.1 13.0 3-5 1._5 2 . .5 
Total 339.4 356.9 348.9 66.8 67.0 67.7 
Mean 12.6 13.2 12.9 2.5 2.5 2.5 
Table 33. Achieved Scores and Means for the Fifth 
Practice Period Performance of Group B 
(Equal Distribution Pattern MLS--MAS) 
Motor Laboratory Motor Activity 
Code Skill Skill 
Number ! 2 'Mean r 2 
~1~ ~2~ ~:3~ ~~l t~l ~b l 
B 1 12.3 13;1 12.7 3.4 4.0 
B 2 12.7 12.2 12 . .5 3.9 1 . .5 
B 3 13 . .5 14.5 14.0 1.4 4.1 
B 4 12.7 14.9 13.8 1 . .5 3.2 
B 5 19.2 17.9 18.6 2.5 2.3 
B 6 14.7 12.7 13.7 3.1 2.0 
B 7 10.0 13.7 11.9 3.2 2.4 
B 8 1.5.6 17.5 16.6 3.0 2.8 
B 9 13.0 13.3 1).2 2.2 2.5 
B 10 12.7 12.2 12 • .5 2 • .5 1.4 
B ll 10.6 7.9 9.) 3.1 2.3 
B 12 12.2 12.8 12 • .5 1 . .5 1 . .5 
B l~ 12 . .5 10.2 11.4 2.2 2.8 B l 16.7 22.2 19 . .5 2.6 3.6 
B 15 13.3 16.4 14.9 2.3 2.4 
B 16 11.1 13.0 12.1 3.2 4.7 
B 17 12.3 12.0 12.2 3 . .5 4.1 
B 18 10.2 9.0 9.6 1.6 3.2 
B 19 14.1 14.9 14.5 ~.1 2.6 B 20 13.7 13 . .5 1~.6 .7 3·3 B 21 13.9 1.5.4 1 ·7 2.6 5.1 
B 22 1.5.6 14.9 1.5. 3 2 . .5 2.3 
B 23 13.7 14.; 14.1 3-9 3.9 
B 24 18.2 18 . .5 18.4 3.2 3.2 
B 25 13.0 10.9 12.0 2.4 1.6 
B 26 12.5 14.3 13.4 1.8 3.8 
B ~z 11.6 1,S.6 lj.6 J.J J.J 
Total 361.6 378.0 370.6 74.2 79.9 
Mean 13.4 14.0 13.7 2.7 3.0 
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'Mean 
~z ~ 
3-7 
2.7 
2.8 
2.4 
2.4 
2.6 
2.8 
2.9 
2.4 
2.0 
2.7 
1 • .5 
2 . .5 
3.1 
2.4 
4.0 
3.8 
2.4 
2.9 
4.0 
3.9 
2.4 
3.9 
3.2 
2.0 
2.8 
J.J 
77.5 
2.9 
Table 34. Achieved Scores and Means for the Sixth 
Practice Period Performance of Group B 
(Equal Distribution Pattern MLS--MAS) 
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Motor Laboratory Motor ActiTity 
Code Skill Skill 
Number I 2 :Mean I 2 lean 
{ll ~21 t~~ ~41 t~ l tl>l ~z l 
B l 12.0 13.5 12.8 3-3 3.0 3.2 
B 2 8.4 lJ.J 10.9 3.3 2.3 2.8 
: ~ 12.2 12.7 12.5 2.0 4.3 3.2 17.5 16.7 17.1 4.0 3.2 3.6 
B 5 18.2 22.2 20.2 2.2 2.8 2.5 
B 6 13.5 19.2 ·16.4 3-5 2.4 ~-0 B 7 12.3 12.5 12.4 3-5 4.5 .o B 8 15.6 1~.9 14.8 2.4 1.7 2.1 B 9 11.8 1 .9 13.4 1.8 3-2 2.5 
B 10 14.5 11.9 1).2 2.9 1.6 2.3 
B ll 7.0 5.8 6.4 1.8 2.3 2.1 
B 12 10.6 9.6 10.1 1.0 2.4 1.7 
B l~ 15.2 15.6 15.4 2.5 5.1 3.8 B l 16.9 15.9 16.4 3.0 2.6 2.8 
B 15 16.1 16.1 16.1 2.5 2.2 2.4 
B 16 14.7 12.5 13.6 3.2 3.8 3-5 B 17 11.9 10.1 11.0 3-3 2.5 2.9 B 18 8.1 8.8 8.5 1.6 2.7 2.2 
B 19 14.7 15.6 15.2 1.6 2.5 2.1 
B 20 10.4 13.7 12.1 
-7 3.1 1.9 B 21 16.7 18.2 17.5 2.6 4.2 3-4 
B 22 15.2 12.3 13.8 3.1 3.8 3-5 
B 23 11.6 12.5 12.1 2.3 3.8 3.1 
B 24 17.9 16.9 17.4 3.2 3.2 3.2 
B 25 10.1 14.3 12.2 2.4 1.5 2.0 
B 26 13.0 13.0 13.0 2.4 3.1 2.8 
B 2Z 1,2.2 1~.1 14.2 2.,2 4.0 i·~ 
Total 361.3 374.8 368.7 68.6 81.8 75.9 
Mean 13.4 13.9 13.7 2.5 3.0 2.8 
Table 35. Achieved Scores and Means for the Seventh 
Practice Period Performance of Group B 
(Equal Distribution Pattern MLS--MAS) 
Motor Laboratory Motor Activity 
Code ~~1ll Sk1~ Number I J!ean I 
~1} ~2} t~l pq L2 ~ ~()~ 
B 1 13.7 16.1 14.9 2.4 2.5 
B 2 12.2 13.5 12.9 5.2 4.4 
:a 12.0 14.1 13.1 2.8 4.9 18.5 18.9 18.7 4.0 4.0 
B 5 15.9 15.2 15.6 J.O 3-9 B 6 15.2 17.5 16.4 3.1 J.O 
B 7 13.7 13.7 13.7 4.5 2.7 
B 8 17.2 14.3 15.3 1.5 1.6 B 9 12.8 1 .l 13.5 5.2 2.0 
B 10 10.1 15.2 12.7 1.5 5.0 
B 11 11.1 11.8 11.5 2.3 3.6 
B 12 15.6 13.5 14.6 2.3 6.0 
B 13 16.4 17.5 17.0 4.1 1.7 
B 14 15.6 18.9 17.3 1.6 4.1 
B 15 13.1 12.0 12.6 1.8 1.5 
B 16 15.4 15.6 15.5 3·7 3-3 B 17 11.1 13.1 12.1 4.2 2.6 
B 18 10.0 9.8 9.9 2.5 2.5 
B 19 17.2 15.2 16.2 2.4 2.3 
B 20 14.7 16.9 15.8 3.3 3.8 
B 21 15.2 18.9 17.1 3.3 4.0 
B 22 14.5 17.2 15.9 2.5 6.5 
B 24 12.2 14.9 13.6 4.8 3.2 B 2 21.7 15.9 18.8 3.3 2.2 
B 25 13.5 17.2 15.4 2.7 3.4 
B 26 11.6 14.3 13.0 1.5 3·3 
s gz 1Z.2 16.z 12.0 1.,2 j.9 
Total 387.4 411.0 400.1 81.0 91.9 
Mean 14.3 15.2 14.8 3.0 3.4 
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'Rean 
~Zl 
2.5 
4.8 
3-9 4.0 
3.5 
3.1 
3.6 
1.6 
3.6 
3·3 3.0 
4.2 
2.9 
2.9 
1.7 
3-5 3.4 
2.5 
2.4 
3.6 
3.7 
4.5 
4.0 
2.8 
3.1 
2.4 
2.z 
87.2 
3.2 
Table 36. Achieved Scores and Means for the Eight 
Practice Period Performance of Group B (Equal Distribution Pattern MLS--MAS) 
104 
Motor Laboratory Motor Activity 
Code Skill Skill 
Number I 2 Mean I 2 Rea.n 
~1~ ~2~ ~2l ~4l ~2l ~i5l {Zl 
B 1 1.5.4 16.4 1.5.9 3.1 3.2 3.2 
B 2 11.1 11 . .5 11.3 4.8 5.4 .5.1 
B 3 12.2 12.~ 12.3 2.7 4.9 3.8 B 4 17 . .5 20. 19.0 6.5 3-9 5.2 
B 5 16.7 16.9 16.8 3.6 2.4 3.0 
B 6 13.5 19.6 16.6 1.6 4.4 3.0 
B 7 13.1 13.0 13.1 2.3 4.0 ).2 
B 8 14.7 13.7 14.2 2.8 2.2 2.5 
B 9 13.0 11.9 12 . .5 1.4 5.3 ).4 
B 10 13.7 14 • .5 14.1 2.0 3.2 2.6 
B 11 7.4 8.) 7.9 1.6 J.4 2.5 
B 12 16.7 16.1 16.4 6.1 3-3 4.7 
B lz 1.5.6 17.5 16.6 3.8 5.0 4.4 B 1 21.7 21.7 21.7 2.5 4.7 ).6 
B 15 13.7 16.7 15.2 2.2 3.9 3.1 
B 16 13.5 16.4 15.0 4.0 J.4 3-7 
B 17 11.5 14.5 13.0 4.4 5-7 5.1 
B 18 12.7 13.3 13.0 ).2 J.7 3-5 
B 19 17.9 18.9 18.4 4.6 3-3 4.0 
B 20 14.9 18.5 16.7 4.0 4.1 4.1 
B 21 17.5 19.6 18.6 3.9 4.2 4.1 
B 22 15.4 15.6 15.5 3.8 5.1 4.5 
B 23 15.9 14.1 15.0 4.6 J.9 4.3 
B 24 19.6 18.5 19.1' 4.0 3.4 3-7 
B 25 14.3 12.2 13.3 2.9 3-7 3-3 
B 26 16.7 11.8 14.3 2 • .5 3.8 J.2 
B 2Z lZ-2 18.2 18.2 J-2 4.6 4.2 
Total 403.8 422.4 413.7 92.6 108.1 101.0 
Mean 15.0 15.6 15.3 3.4 4.0 3-7 
Table 37. Achieved Scores and Means for the Ninth 
Practice Period Performance of Group B 
(Equal Distribution Pattern MLS--MAS) 
10.5 
Motor Laboratory Motor Activity 
Code Skill Skill 
Number I 2 'Mean I '2 Rean 
t1l (2) : ~) l ~ 2} ~ L~ ~ {b ~ ~21: 
B 1 15.4 14.1 14.8 3-5 4.5 4.0 B 2 16.7 20.8 18.8 3-5 4.9 4.2 
B 3 13.9 18.2 16.1 5.1 2.8 4.0 
B 4 18.2 17.9 18.1 3.1 5.) 4.2 
B 5 20.8 20.8 20.8 2.8 5.3 4.1 
B 6 16.4 21.3 18.9 3.6 4.1 3-9 
B 7 1).1 14.7 13.9 1.6 5.0 3·3 B 8 16.4 17.9 17.2 3.2 2.9 J.1 
B 9 15.2 14.3 14.8 2.8 3-2 3.0 B 10 14;9 13.0 14.0 4.5 4.2 4.4 
B 11 8.8 11.0 9.9 1.7 1.8 1.8 
B 12 16.1 14.7 15.4 6.0 2.5 4.3 
B 14 13.3 14.7 14.0 3.2 4.6 3.9 B 1 20.0 21.7 20.9 4.4 4.2 4.3 
B 15 16.7 17.2 17.0 2.6 5.1 3-9 B 16 16.9 17.9 17.4 3-7 3.8 ).8 B 17 13.7 16.4 15.1 5.8 J.8 3.8 
B 18 13.1 14.7 13.9 2.5 3-7 3.1 
B 19 18.9 18.9 18.9 5.2 4.2 4.7 
B 20 15.2 14.5 14.9 3.8 4.7 4.J 
B 21 . 19.2 18.2 18.7 4.7 4.2 4.5 
B 22 17.5 16.4 17.0 5.8 4.2 5.0 
B 23 17.2 16.1 16.7 4.6 4.5 4.6 
B 24 20.0 17.5 18.8 ).6 4.2 3.9 
B 25 11.9 13.5 12.7 2.7 6.9 4.8 
B 26 13.7 12.8 13.3 2.5 5.2 3.9 
B 2Z 22.z 1Z·2 20.1 4.4 6.1 2-~ 
Total 435.9 446.7 442.1 100.9 117.1 109.7 
Mean 16.1 16.5 16.4 3-7 4.3 4.1 
Table 38. Achieved Scores and Means for the Tenth 
Practice Period Performance of Group B 
(Equal Distribution Pattern MLS--MAS) 
106 
Motor Laboratory Motor Activity 
Code Skill Skill 
Number I 2 'Mean I 2 'Mean 
~ll ~gl ~~l P~l ~.2l ~~ l ~z~ 
B 1 16.4 14.~ 15.4 5.0 5.4 5.2 B 2 14.7 16. 15.6 4.0 4.5 4.3 
B 3 15.2 16.4 15.8 6.2 4.4 5.3 
B 4 18.5 17.9 18.2 3.0 4.4 3.7 
B 5 20.8 24.4 22.6 ~-9 5.6 4.8 B 6 18.2 16.7 17.5 .4 3-5 4.0 
B 7 15.2 15.6 15.4 5.5 4.4 5.0 
B 8 15.6 16.4 16.0 3.4 2.5 ).0 
B 9 11.8 12.8 12.3 3-3 3.1 3.2 B 10 14.5 13.7 14.1 4.8 3.6 4.2 
B 11 8.8 10.8 9.8 3-7 ~-2 3-5 B 12 15.6 16.9 16.3 o.l .8 5.5 
B 1~ 15.2 16.9 16.1 5.9 4.0 5.0 B 1 19.2 21.7 20.5 5-3 5.0 5.2 
B 15 19.2 15.9 17.6 ~-6 4.4 4.0 B 16 16.4 17.9 17.2 .6 5-3 5.0 
B 17 15.2 17.5 16.4 5.9 5.9 5.9 
B 18 13.9 15.4 14.7 1.7 4.8 3-3 
B 19 18.9 19.6 19.3 6.4 5.0 5.7 
B 20 12.8 16.4 14.6 4.9 3.2 4.1 
B 21 16.9 20.8 18.9 5.4 4.3 4.9 
B 22 17.5 18.9 18.2 6.3 4.2 5.3 
B 23 15.2 19.6 17.4 5.5 4.6 5.1 
B 24 20.4 19.6 20.0 3.4 4.7 4.1 
B 25 12.0 14.7 13.4 3.4 5-3 4.4 
B 26 12.8 17.2 15.0 5.1 4.7 4.9 
B 2Z 1£.2 1Z • .2 1!.4 J.z .2-Z 4.z 
Total 428.1 461.9 445.7 124.4 120.5 123-3 
Mean 15.9 17.1 16.5 4.6 4.5 4.6 
Table )9. 
Code 
Number ~ 
~1l ~gl 
B 1 20.4 
B 2 13.1 
~ ~ 15.4 15.9 
B 5 21.3 
B 6 16.7 
B 7 16.9 
B 8 15.4 
B 9 16.7 
B 10 14.5 
B 11 10.5 
B 12 16.7 
B 13 15.4 
B 14 21.7 
B 15 20.4 
B 16 17.5 
B 17 12.8 
B 18 13.3 
B 19 17.5 
B 20 13.1 
B 21 17.9 
B 22 15.2 
B 23 15.2 
B 24 20.0 
B 25 11.4 
B 26 12.5 
B 27 18.2 
Total 
4).5.6 
Mean 16.1 
Achieved Scores and Means for the Retention Day 
Per·formance of Group B (Equal Distribution 
Pattern MLS--MAS) 
Motor Laboratory Motor Activity 
Skill Skill 
2 ~al 4 Mean 1 2 ~~l t2l ~5l ~ l) l (z ~ (Sl 
18.5 17.5 16.9 18.3 3.1 4.8 2.9 
12.7 13.3 12.2 12.8 4.0 2.5 3.8 
20.0 18.5 14.9 17.2 4.5 4.2 4.9 
19.2 20.0 20.0 18.8 3-3 3.4 4.8 15.6 16.4 19.2 18.1 2.5 5.1 4.5 
17.9 19.6 16.7 17.7 4.9 3-3 4.2 14.3 16.1 13.1 15.1 ).5 2.5 2.8 
17.2 18.5 21.3 18.1 4.6 3.0 4.3 
16.1 15.9 13.0 15.4 3.3 3-5 5.0 15.6 16.1 17.5 15.9 2.8 3.8 5.3 8.6 11.6 12.8 10.9 2.2 1.0 2.5 
17.9 23.2 15.9 18.4 3.9 2.5 1.7 
20.8 17.2 15.9 17.3 3.0 4.1 3.4 
18.5 19.6 16.1 19.0 4.0 3.4 3.1 
19.2 20.8 17.5 19.5 4.9 4.1 3.5 
15.4 17.9 20.0 17.7 4.8 5.1 5.4 
13.1 18.2 11.4 13.9 4.0 4.9 5.7 
14.9 14.5 14.7 14.4 2.5 4.0 2.9 
19.6 20.4 16.7 18.6 2.3 4.4 4.0 
14.1 14.1 12.8 13.5 2.5 3.1 2.5 
19.6 17.2 15.6 17.6 5.5 5.0 6.3 
17.9 19.2 18.2 17.6 4.4 5.7 3-7 16.1 16.1 18.9 16.6 4.2 5.2 4.7 
16.9 18.2 17.2 18.1 ).8 4.5 ).3 
15.9 13.7 17.2 14.6 4.3 5 . .5 5.3 
17.9 16.7 12.3 14.9 4·. 6 J.3 3.4 20.8 19.6 25.6 21.1 ].1 5.1 4.8 
4 Mean 
~10l {11l 
6.6 4.4 
3.8 3-5 5.o 4.7 
5.2 4.2 
~-4 
.3 ~-9 .2 j.O ~.0 3.9 .o 
4.8 4.2 
6.2 4.5 
3.6 2.3 
3.9 3.0 
3.4 3-5 4.7 3.8 
4.5 4.3 
3.7 4.8 
6.9 5.4 
2.4 3.0 
2.6 3-3 3.4 2.9 
5.2 5.5 
4.4 4.6 
6.1 5.1 
4.0 ).9 
6.0 .5.3 ) • .5 3-7 4.9 4.5 
454.3 470.1 443.6 451.1 100.5 107.0 108.7 119.4 109.5 
16.8 17.4 16.4 16.7 3-7 4.0 4.0 4.4 4.1 
Table 40. Achieved Scores and Means for the Equating 
Day Performance of Group C (Decreasing 
Pattern MLS--Increasing Pattern MAS) 
Motor Laboratory Motor Activity 
Code Skill Skill 
Number I 2 
cZ> 
Mean (g) 2 (~) (1) (2) (3) (5) (7) 
c 1 J.O 6.6 5.1 4.9 2.3 2.3 1.5 
c 2 2.9 4·0 5.3 3-7 .8 3.0 .3-4 c 3 4·5 .6 8.5 5.5 -7 . 7 1 . c 4 .4 J.9 7.2 5.2 1.4 1.0 .8 
c 5 4·4 6.0 5.8 5.1 .7 .o 1.4 c 6 .6 4.5 4.8 4.6 .8 .7 2.3 
c 7 3.2 6.0 4.9 4.7 2.8 1.8 .8 
c 8 3-2 3.8 4.1 3.7 .o .8 .8 
c 9 2.6 2.3 5.5 .3-5 .8 .7 2.3 
c 10 2.9 4.1 2.7 3.2 1.7 .8 3.0 
c 11 6.4 7.9 6.3 6.8 1.0 1.8 1.8 c 12 4. 4.4 4.5 4.4 1.6 J.J .8 
c 1.3 7.7 8.7 7.4 7.9 .8 J.3 3-1 
c 14 3-.3 4.3 5.7 4.4 1.0 2.2 1.8 
c 15 5.7 4.3 5.9 5.3 1.6 .7 .7 
c 16 6.2 6.3 4.2 5.6 3.8 4.0 1.6 
c 17 ,.9 4.1 5.0 4.3 1.5 5.5 1.7 
c 18 .4 5.6 7.8 5.9 1.5 3.6 2.3 
c 19 6.5 6.4 5.4 6.1 18 J.3 1.5 
c 20 6 . .3 5.3 7-9 6.5 1.8 1.8 . 1.5 
c 21 4.4 3.5 4.9 3.9 1.0 2.3 1.4 
c 22 5.4 5.5 6.3 5.7 J.1 1.8 1.5 
c 23 4.4 3-2 3-7 ,.8 3-5 .7 1.5 
c 24 3.5 4.1 4.9 . 2 .o 3.1 1.5 
c 25 2.7 4.1 5.0 4.0 2.6 .7 2.9 
c 26 3.4 4.8 4.0 4.1 2.1 1.5 1.5 
c 22 2.2 2.6 ~·.2 ~.0 ·2 .. 2 1.0 
Total 115.1 129.9 146.3 130.0 40.4 52.1 45.7 
Mean 4.3 4.8 5.4 4.8 1.5 1.9 1.7 
~ean 9) 
2.0 
2.4 
.9 
1.1 
-7 1.3 
1.8 
.5 
1.3 
1.8 
1.5 
1.9 
2.4 
1.7 
1.0 
J.l 
2.9 
2.5 
1.9 
1.7 
1.6 
2.1 
1.9 
1.5 
2.1 
1.7 
.8 
46.1 
1.7 
Table 41. Achieved Scores and Means for the First 
Code 
Number (1) 
c 1 
c 2 
g 4 
c 5 
c 6 
c 7 
c 8 
c 9 
c 10 
c 11 
c 12 
c 13 
c 14 
c 15 
c 16 
c 17 
c 18 
c 19 
c 20 
c 21 
c 22 
c 23 
c 24 
c 25 
c 26 
c 2Z 
Total 
Mean 
Practice Period Performance of Group C 
(Decreasing Pattern MLS--Inereasing Pattern MAS) 
Motor Laboratory 
I 2 
Sk11 1 j 4 Mean 
{2) (3) (4) (5) (6) 
5-3 9.0 10.1 7.1 7.9 
8.8 9.9 8.3 9.3 9.1 
9.7 11.0 11..$'' '13. 9 11.5 
8.2 12.3 11.4 10.8 10.7 
9.9 10.3 10.7 9.9 10.2 
11.4 9.7 10.6 8.8 10.1 
8.6 10.6 11.5 11.0 10.4 
4.1 5.4 8.0 7-5 6.3 6.5 7.8 10.3 10.2 8.7 
3-3 6.3 9.1 7.6 6.6 
8.3 7.6 8.9 9.4 8.6 
7.1 7.8 8.2 8.3 7.9 
11.2 10.6 11.8 10.6 11.1 
5.8 10.3 12.7 12.0 10.2 
9.3 10.5 13.5 11.8 11.3 
7.1 8.0 11.6 10.8 9.4 
6.4 6.9 7.6 9.7 7.7 
5.8 11.9 10.8 13.7 10.3 
8.0 9.1 10.4 12.5 10.0 
10.2 7.6 9.1 9.3 9.1 
10.2 11.0 10.8 12.5 11.1 
7.1 7.8 6.5 10.5 8.0 
10.0 13.0 12.0 9.5 11.1 
4.6 9.2 8.1 8.9 7-7 5.0 7.6 9.2 10.8 8.2 
6.8 8.3 7.5 7.8 7.6 
2-1 5.1 8.2 s.s 6.0 
203.8 244.6 268.5 269.7 246.8 
7.5 9.1 9.9 10.0 9.1 
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Table 42. Achieved Scores and Means for the Second 
Practice Period Performance of Group C 
(Decreasing Pattern MLS--Increasing Pattern MAS) 
Motor Laboratory 
Code Skill 
Number I 2 ~ lJ: Mean (1) (2) (3) {4} ( 5) (6) 
c 1 10.3 7.6 10.6 10.1 9.7 
c 2 11.2 13.3 12.7 16.7 13.5 
c 3 12.0 12.5 13.9 18.2 14.2 
c 4 13.3 11.1 12.3 14.5 12.8 
c 5 10.8 11.0 13.1 10.6 11.4 
c 6 11.8 10.0 10.9 11.4 11.0 
c 7 12.5 14.3 15.2 15.2 14.3 
c 8 7.2 10.0 10.6 11.1 9.7 
c 9 9.8 10.6 15.2 14.9 12.6 
c 10 8.4 10.6 13.1 11.8 11.0 
c 11 9.4 8.9 9.8 11.4 9.9 
c 12 10.5 9.6 10.1 12.7 10.7 
c 13 15.2 12.2 14.3 14.3 14.0 
c 14 10.1 12.8 13.5 9.0 11.4 
c 15 14.3 14.9 12.2 12.0 13.4 
c 16 11.8 12.8 . 14.1 13.9 13.2 
c 17 12.2 11.4 9.8 11.9 11.3 
c 18 11.0 11.8 13.3 16.4 13.1 
c 19 13.7 15.2 16.4 18.2 15.9 
c 20 10.3 6.4 9.7 10.5 9.2 
c 21 11.0 18.2 13.0 14.3 14.1 
c 22 7.9 9.8 9.2 12.0 9.7 
c 23 15.9 14.9 13.7 10.5 13.5 
c 24 8.3 10.5 10.0 9.1 9.5 
c 25 8.5 12.0 10.6 9.6 10.2 
c 26 11.5 9.5 8.6 12.0 10.4 
c 2Z 8.2 9.~ 12.~ 11.,2 10.J 
Total 297.1 311.2 328.2 343.8 320.0 
Mean 11.0 11.5 12.2 12.7 11.9 
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Table 43. Achieved Scores and Means for the Third 
Practice Period Performance of Group C 
(Decreasing Pattern MLS--Increasing Pattern MAS) 
Motor Laboratory Motor Activity 
Code Skill Skill 
Number I 2 
' 
Meg;n 
(1) (2) (J) {4) (5) (§l 
c 1 13.7 10.2 10.9 11.6 3.1 
c 2 17.5 19.2 19.6 18.8 1.6 
c 3 16.1 14.3 18.1 16.2 .o 
c 4 16.1 13.9 16.4 15.5 .8 
c 5 13.3 15.6 16.4 15.1 1.6 
c 6 13.3 12.7 11.4 12.4 1.0 
c 7 12.8 14.9 12.0 13.2 2.9 
c 8 14.1 12.7 14.3 13.7 1.0 
c 9 15.6 13.5 18.2 15.7 2.4 
c 10 10.5 10.8 12.5 11.3 2.7 
c 11 10.3 12.3 9.8 10.8 1.8 
c 12 10.5 13.1 13.9 12.5 2.2 
c 13 13.5 15.2 14.7 14.5 1.7 
c 14 13.7 11.4 13.7 12.9 1.5 
c 15 14.3 12.3 15.9 14.8 2.3 
c 16 15.4 18.2 15.6 16.4 1.5 
c 17 8.1 9.5 11.2 9.6 3-2 
c 18 16.9 15.4 16.4 16.2 .8 
c 19 15.4 16.7 17.5 16.5 .0 
c 20 12.8 13.9 11.6 12.7 2.6 
c 21 12.5 13.5 14.3 13.4 1.5 
c 22 11.9 13.7 9.2 11.6 1.5 
c 24 12.2 10.2 14.5 12.3 1.6 c 2 9.3 11.4 13.3 11.3 1.4 
c 25 9.8 12.0 13.1 11.6 .8 
c 26 13.5 14.3 15.2 14.4 2.1 
c 22 12.0 10.2 2-2 10.!2 1.8 
Total 355.1 361.1 378.9 365.5 45.4 
Mean 13.2 13.4 14.0 13.5 1.7 
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Table 44. Achieved Scores and Means for the Fourth 
Practice Period Performance of Group C 
(Decreasing Pattern MLS--Increasing Pattern MAS) 
Motor Laboratory Motor Activity 
Code Skill Skill 
Number I 2 j Mean (1) (2) (3) (4) (5) (6) 
c 1 11.8 10.0 12.8 11.5 3.6 
c 2 18.5 16.1 20.0 18.2 1.0 
c 3 15.6 16.1 19.6 17.1 1.6 
c 4 19.6 17.5 21.7 19.6 .7 
c 5 12.8 19.2 16.1 16.0 1.6 
c 6 13.5 13.7 15.9 14.4 1.6 
c 7 16.4 17.5 14.5 16.1 .8 
c 8 13.1 12.7 15.4 13.7 1.5 
c 9 14.7 13.7 13.3 13.9 3-1 
c 10 12.5 13.0 13.1 12.9 3.0 
c 11 12.7 15.4. 13.9 14.0 2.6 
c 12 11.9 14.7 14.1 13.6 2.6 
c 13 16.4 14.9 16.9 16.1 1.6 
c 14 13.0 17.9 20.4 17.1 1.6 
c 15 15.9 16.9 18.9 17.2 2.5 
c 16 16.7 ]20.0 14.7 17.1 2.3 
c 17 13.3 i12.5 11.6 12.5 3-3 
c 18 18.9 114.5 17.2 16.9 .8 
c 19 17.5 16.9 17.9 17.4 1.7 
c 20 13.1 .14.9 15.9 14.6 2.2 
c 21 14.3 114.5 15.4 14.7 2.4 
c 22 14.1 115.2 14.3 14.5 2.5 
c 23 10.9 '10. 6 14.5 12.0 1.5 
c 24 12.3 114.9 12.5 13.2 1.4 
c 25 11.6 !19. 2 15.4 15.4 2.3 
c 26 15.2 '13.5 14.5 14.4 3.4 
c 22 1,2.6 19 . .2 10.,2 11.9 2.1 
Total 391.9 4o5.5 421.0 406.0 55-3 
Mean 14.5 .15. 0 15.6 15.0 2.0 
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Table 45. Achieved Scores and Means for the Fifth 
Practice Period Performance of Group C 
(Decreasing Pattern MLS--Increasing Pattern MAS) 
Motor Laboratory Motor Activity 
Code Skill Skill 
Number I 2 lean I 2 Rean 
(1) (2) (3) (4) {5) (6) (7) 
c 1 13.1 12.7 12.9 2.8 ).0 2.9 
c 2 17.2 15.6 16.4 1.8 .7 1.3 
c 3 16.4 21.7 19.1 1.5 2.9 2.2 
c 4 16.4 13.9 15.2 . 1.5 1.7 1~6 
c 5 18.2 17.5 17.9 1.6 3!0 2.3 
c 6 17.2 14.1 15.7 .0 2.4 1.2 
c 7 14.) 1).2 14.8 .0 .0 .0 
c 8 15.4 13.5 14.4 2.2 3.0 2.6 
c 9 13.9 14.9 14.4 ).5 ).l 3!3 
c 10 16.1 13.7 14.9 ·2.5 2.3 2.4 
c 11 13.7 12.3 1).0 2.4 2.0 2.2 
c 12 14.7 15.2 15.0 3-3 . 8 2.1 
c 13 16.4 23.8 20.1 2.5 1.6 2.1 
c 14 14.3 16.7 15.5 2.6 2.2 2.4 
c 15 16.1 14.7 1.5.4 ).6 1.5 2.6 
c 16 17.5 18.2 17.9 3-5 2.2 2.9 
c 17 14.1 10.9 12.5 2.6 3.3 3.0 
c 18 16.7 16.4 16.5 .8 .0 .4 
c 19 20.0 21.3 20.7 .8 1.6 1.2 
c 20 18.9 15.9 17.4 ).6 1.6 2.6 
c 21 17.5 16.4 17.0 1.7 1.7 1.7 
c 22 14.1 12 . .5 13.3 4.1 3.0 3-.5 
c 23 17.9 13.7 1.5.8 1.8 3.0 2.4 
c 24 14.1 14.7 14.4 2.8 .7 1.8 
c 25 11.2 13.3 12.3 1.8 3.0 2.4 
c 26 20.0 20.0 20.0 2.3 2.7 2.5 
c 22 11.6 10.9 ll.J . 0 J.4 l.Z 
Total 427.0 419.7 423.8 57.6 56.4 58.4 
Mean 15.8 15.5 15.7 2.2 2.1 2.2 
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Table 46. Achieved Scores and Means for the Sixth 
Practice Period Performance of Group C 
(Decreasing Pattern MLS--Inereas1ng Pattern MAS) 
Motor Laboratory Motor Activity 
Code Skill Slt~Jl ~ean Number I 2 ~ean I (1) (2) (3) (4) ( 5) (6} (7) 
c 1 13.1 11.9 12.5 1.6 4.9 3.3 
c 2 18.5 19.6 19.1 .8 1.7 2.3 
c 3 19.6 22.2 20.9 .0 .8 .4 
c 4 18.2 23-3 20!7 3.4 3.4 3.4 
c 5 17.2 20.8 19.0 1.5 . 8 1.2 
c 6 17.2 17.9 17.6 2.3 .8 1.6 
c 7 15.2 16.1 15.7 1.5 1.4 1.5 
c 8 12.8 1~.9 13.4 1.8 2.8 2.'3 
c 9 14.7 1 .5 14.6 2!2 2.9 2.5 
c 10 11.6 12.2 11.9 3.9 ).4 3.7 
c 11 14.5 16.1 15.3 . 8 ).6 2.2 
c 12 13.7 14.9 14.3 3.1 2.4 2.8 
c 13 20.4 18.9 19.7 5.1 3-3 4~2 
c 14· 20.0 19.2 19.6 3.0 2.1 2.6 
c 15 16.1 16.7 16.4 1.8 2.7 2.3 
c 16 17.2 18.2 17.7 4.3 2.2 3.3 
c 17 12.7 13.9 13.3 6.1 1.4 ).8 
c 18 16.9 lb.4 16.7 2.1 2.8 2.5 
c 19 22.2 20.8 21.5 1.5 1.5 1.5 
c 20 16.4 14.5 15.4 3.7 1.4 3.5 
c 21 15.6 12.3 14.0 2.6 i.6 2.1 
c 22 13.5 12.7 13.1 1.6 1.8 1.7 
c 23 12.2 11.5 11.9 2.3 2.4 2.4 
c 24 1).1 14.9 14.0 3.4 ).1 3·3 
c 25 1J.J 17.2 15.3 2 . .5 1.4 2.0 
c 26 17.5 16.4 17.0 2.2 2.5 2.4 
c 2Z 12 . .2 12.0 1].2 2.,2 4.2 ].4 
Total 426.9 440.0 433.9 6?.6 67.3 68.2 
Mean 15.8 16.3 16.1 2.5 2.5 2.5 
Table 47. 
llS 
Achieved Scores and Means for the Seventh 
Practice Period Performance of Group C 
(Decreasing Pattern MLS--Increasing Pattern MAS) 
Motor Laboratory Motor Activity 
Code Skill Skill 
Number I I 2 ) Rean 
(ll ~2l ~~l p:j:~ L~l ~~ l 
c 1 14.3 3.4 3.6 4.6 3.9 
c 2 24.4 1.4 3.0 1.5 2.0 
g ~ 17.5 -7 .? 1 . .5 1.0 18.9 .7 3.2 .8 1.6 
c 5 14.3 1.6 1.8 1.6 1.7 
c 6 14.9 2.8 1.4 1.0 1.7 
c 7 14.9 1.5 1.4 1.5 1.5 
c 8 13.9 3.5 1.7 2.0 2.4 
c 9 11.1 4.2 3.7 2.7 3.5 
c 10 13.9 3·3 2.5 2.9 2.9 
c 11 13.9 1.7 2.2 5.9 3.3 
c 12 14.1 2.8 3.5 1.8 2.7 
c 13 14.1 1.6 4.7 ).5 3.3 
c 14 15.6 2.7 5.0 5.3 4.~ c 15 14.5 3.1 1.6 2.5 2. 
c 16 16.9 4.6 2.6 3.2 3.5 
c 17 12.0 3.6 ).) 3.1 3.3 
c 18 20.4 .7 .? 1.6 1.0 
c 19 22.2 .8 1.7 4.5 2.3 
c 20 17.5 4.0 3.3 4.0 3.8 
c 21 15.2 4.0 3.4 2.6 3.3 
c 22 14.9 4.0 3.1 3.2 3.4 
c 23 13.3 2.6 2.3 5.1 3-3 c 24 12.3 3.2 2.5 4.2 3.3 
c 25 16.7 3·3 3.9 4.3 3.8 
c 26 13.3 3.8 1.4 3.1 2.8 
c 2Z 1~.6 1.2 ~.0 .o 1.2 
Total 420.6 71.1 71.2 78.0 73.5 
Mean 15.6 2.6 2.6 2.9 2.7 
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Table 48. Achieved Scores and Means for the Eight 
Code 
Number 
~1l 
c 1 
c 2 
c 3 
c 4 
c 5 
c 6 
c 7 
c 8 
c 9 
c 10 
c 11 
c 12 
c 13 
c 14 
c 15 
c 16 
c 17 
c 18 
c 19 
c 20 
c 21 
c 22 
c 23 
c 24 
c 25 
c 26 
c 22 
Total 
Mean 
Practice Period Performance of Group C 
(Decreasing Pattern MLS--Increasing Pattern MAS) 
Motor Laboratory Motor Act1Tity 
Skill SkiJ.J. ! ! 2 ~ ~ean 
~21 ~3l ~rq ~3l ~0 l 
12.5 5.0 3.8 4.9 4.6 
16.9 2.4 .7 3.5 2.2 
18.9 2.3 .8 2.2 1.8 
16.7 2.2 .7 2.3 1.7 
14.5 1.5 1.8 2.4 1.9 
14.9 1.0 2.4 ).0 2.1 
13.7 2.5 1.6 1.6 1.9 
14.9 4.3 ).6 2.4 3.4 
13.5 ).9 4.5 2.4 ).6 
15.2 3.0 3.8 4.6 ).8 
12.2 ).5 ).3 ).5 3.4 
14.3 4.7 3.8 2.4 3.6 
18.2 5.6 J.l 4.4 4.4 
16.7 4.2 5.6 6.3 5.4 
17.2 ~.9 ).4 ).2 ).5 16.9 .0 2.9 4.1 ).7 
12.2 ).9 4.2 ).3 ).8 
16.4 1.7 1.8 .o 1.2 
17.9 1.6 2.8 .o 1.5 
13.5 4.4 4.8 2.4 ).9 
1).5 ).8 2.5 4.1 ).5 
15.4 4.0 2.7 4.7 3.8 
11.4 3.9 ).2 5.2 4.1 
11.8 4.6 ).1 J.1 ).6 
17.2 1.5 ).5 ).6 2.9 
15.6 ).9 1.7 ).2 2.9 
11.9 2.J 2.8 4.0 J.O 
404.0 89.6 78.9 86.8 85.2 
15.0 ).) 2.9 ).2 J.l 
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Table 49. Achieved Scores and Means for the Ninth 
Code 
Number (1) 
c 1 
c 2 
c 3 
c 4 
c 5 
c 6 
c 7 
c 8 
c 9 
c 10 
c 11 
c 12 
c 13 
c 14 
c 15 
c 16 
c 17 
c 18 
c 19 
c 20 
c 21 
c 22 
c 23 
c 24 
c 25 
c 26 
c 27 
Total 
Mean 
Practice Period Performance of Group C 
(Decreasing Pattern MLS--Increasing Pattern MAS) 
Motor Activity 
Ski~l 1 2 4 Mean (2) (3) (4) (5) (6) 
4.1 3.8 2.9 3.4 3.6 
2.5 1.6 1.7 1.8 1.9 
2.9 .8 2.1 2.9 2.2 
3.1 .o 2.5 2.3 2.0 
2.0 2.8 1.7 2.9 2.4 
3-1 1.0 2.2 3.9 2.6 
.7 .o .7 2.3 .8 
5.9 5.1 6.4 3.5 5.2 
2.8 2.2 2.6 4.6 3.1 
3.6 2.0 2.0 5.0 3.2 
3.5 1.0 2.7 3.5 2.7 
4.2 5.0 6.8 3.4 4.9 
4.2 2.6 4.6 3.2 3.7 
5.4 5.2 3.1 4.2 4.5 
3.5 3.4 5.5 3.2 3.9 
3.4 3.3 5.1 2.6 3.6 5.0 3.6 4.6 4.2 4.4 
2.1 1.8 2.5 1.5 2.0 
2.7 3.4 3.4 3.0 3.1 
4.7 3.4 2.6 3.3 3.5 
3.3 2.5 6.5 5.4 4.4 
.8 5.7 2.1 2.1 2.7 
3.3 3.6 3.9 4.2 3.8 
4.5 2.7 4.5 2.3 3.5 2.5 3.9 4.3 3.3 3.5 
3.3 2.4 .8 3.1 2.7 
2.7 2.7 2.8 4.6 3.2 
89.8 75.5 90.6 89.7 87.1 
3.3 2.8 3.4 3.3 3.2 
Table 50. Achieved Scores and Means for the Tenth 
Practice Period Performance of Group C 
(Decreasing Pattern MLS--Increasing Pattern MAS) 
Motor Activity 
Code Skill 
Number ~il 2 ~~} ~~l M1~1 ~1} ~2l 
c 1 5.1 ).) 4.2 6.4 4.8 
c 2 1.6 ).1 ).2 3.2 2.8 
c 3 1.5 2.2 2.5 2.3 2.1 
c 4 .8 3.2 1.8 1.4 1.8 
c 5 2.3 1.5 4.5 a-1 2.9 c 6 2.6 4.7 1.6 .0 ).2 
c 7 2.9 1.5 3.1 1.8 2.3 
c 8 5.0 6.9 3.3 3.8 4.8 
c 9 2.5 5.3 5.3 4.0 4.3 
c 10 ).8 4.8 3.7 4.9 4.3 
c 11 2.0 4.6 3.9 3.2 3.4 
c 12 4.5 4.6 3.8 5.8 4.7 
c 13 6.3 3.4 5.9 4.1 4.9 
c 14 4.1 3.5 7.6 3.9 4.8 
c 15 3.4 3-5 4.3 3.4 3.6 
c 16 4.8 5.2 4.o 3.3 4.5 
c 17 4.1 3.7 4.1 4.7 4.2 
c 18 2.2 .7 z·o 2.4 2.1 c 19 4.0 4.6 .2 1.8 3.7 
c 20 3.8 5.0 J.O 6.3 4.5 
c 21 3.4 4.9 4.3 6.0 4.7 
c 22 3-5 4.2 4.9 4.3 4.2 
c 23 3-7 3.0 5.7 5.8 4.6 
c 24 3.8 ~.5 3.2 5.5 4.3 
c 25 1.8 2.3 3.6 4.9 3.2 
c 26 ).5 ).8 3.8 1.0 J.O 
c 27 1.8 5.3 1.5 3.0 2.9 
Total 88.8 103.3 104.6 104.3 100.6 
Mean 3.3 ).8 ).9 3.9 3-7 
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Table 51. Achieved Scores and Means for the Retention Day 
Performance of Group C (Decreasing Pattern MLS--
Increasing Pattern MAS) 
Motor Laboratory Motor Activity 
Code Skill Skill 
Number l 2 z;: Mean 1 
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z;: Mean 
ll~ l2~ t:3l tal ~~ l tE> l ~Zl t~l ~~l ~lOl ~11, 
c l 9.7 13-3 16.1 12.8 13.0 5.3 2.9 4.7 4.9 4.5 
c 2 18.9 18.9 19.2 22.2 19.8 3.6 4.9 2.2 4.2 3-7 
g ' 
15.4 22.2 19.6 20.8 19.5 ,.0 5.6 2.0 2.3 ).2 14.9 16.9 18.1 20.0 17.5 . 3 1.5 2.8 2.9 2.9 
c 5 19.6 9.7 18.5 20.0 17.0 .8 1.7 4.7 3.6 2.7 
c 6 14., 16.9 1).0 14.9 14.8 3.2 2.9 2.6 2.2 2.7 
c 7 15. 15.9 20.0 16.9 17.0 2.2 2.4 4.8 1.7 2.8 
c 8 13-7 15.9 14.1 16.4 15.0 3.6 5.2 5-7 6.7 5.) 
c 9 18.5 17.9 18.5 21.7 19.2 6.0 4.8 5.0 5.0 5.2 
c 10 15.2 12.8 12.7 16.4 14.3 5.9 3-7 4.7 3.9 4.6 
c 11 12., 13.3 16.4 18.2 15.1 4.3 4.1 3-3 5-7 4.4 
c 12 16. 13.3 22.7 14.9 16.8 J.5 5.6 6.5 ).9 4.9 
c 13 19.6 17.5 18.9 16.7 18.2 3.8 3.4 5-3 4.7 4.3 
c 14 16.4 16.4 16.1 18.2 16.8 5.4 5.1 ).6 4.6 4.7 
c 15 13.9 16.9 20.8 14.5 16.5 4.0 ).8 5.0 4.7 4.4 
c 16 26.3 18.2 19.6 20.4 21.1 4.3 ).4 4.1 3.7 ).9 
c 17 10.6 11.8 11.8 11.9 11.5 2.2 4.4 3.9 6.4 4.2 
c 18 17.5 18.5 20.4 16.6 18.3 2.6 3-3 1.6 ).1 2.7 
c 19 19.2 15.9 21.3 15.2 17.9 ).5 Lj .• 0 2.6 2.5 ).2 
c 20 13.5 14.5 13.7 16.7 14.6 4.6 5.6 ).1 5.4 4.9 
c 21 14.5 15.2 13.7 15.9 14.8 3-3 2.4 4.1 6.0 4.0 
c 22 13.9 17.2 15.2 15.4 15.4 2.5 5.2 ).9 4.7 4.1 
c 23 14.3 15.9 20.4 21.3 18.0 J.4 3.7 3.8 4.6 ).9 
c 24 13.9 14.9 13.5 13.3 13.9 2.4 2.5 4.2 2.6 2.9 
c 25 13.7 16.1 16.1 15.6 15.4 3.4 ).9 2.5 z.8 3.2 
c 26 18.2 16.7 18.2 16.9 17.5 3-7 2.5 4.7 3.0 ).5 
c 2Z 16.9 15.2 15.2 15.2 15.6 3.2 6.0 4.8 4.8 4.z 
Total 
426.7 427.9 463.8 459.0 444.5 98.0 104.5 106.2 111.6 105.5 
Mean 15.8 15.8 17.2 17.0 16.5 3.6 3-9 ).9 4.1 ).9 
Table 52. Achieved Scores and Means for the Equating 
Day Performance of Group D (Increasing 
Pattern MLS--Decreasing Pattern MAS) 
Motor Laboratory Motor ActiTity 
Code Skill Skill 
Number I 2 
cZ> 
Mean (g) 2 (g) (1) (2) (3) (5) (7) 
D 1 4.7 4.0 4.4 4.4 2.5 2.2 1.7 
D 2 6.4 4.3 5.6 5.4 1.6 3-5 .7 
D 3 6.1 9.3 9.9 8.4 1.5 .7 2.5 
D 4 5.0 4.7 5.4 5.0 .8 1.5 2.4 
D 5 2.5 2.7 5.5 3.6 
-7 1.6 2.2 
D 6 3.4 4.5 5.6 4.5 .8 2.8 1.6 
D 7 6.5 7.4 6.0 6.6 1.7 3.8 2.8 
D 8 3.9 4·7 4.0 3.9 1.8 .7 1.5 D 9 4.2 .6 3-5 4.1 .o 1.5 1.8 D 10 3.8 3.8 6.3 4.6 1.8 1.5 1.7 
D ll 2.5 3.6 4.3 3-5 .8 .8 3.0 
D 12 2.3 4.4 4.7 3.8 3.1 .o 2.4 
D 14 3.0 3-7 6.6 4.4 .7 .7 1.6 D l 4.5 ~-8 4.1 4.1 .7 ' . 8 2.3 D 15 2.2 .7 5.6 4.2 .8 1.0 1.6 
D 16 4.9 5.8 6.0 5.6 1.8 2.9 2.2 
D 17 2.3 3-5 4.2 3-3 .7 1.7 .8 D 18 4.7 7-7 6.9 6.4 .8 -7 -7 
D 19 5.4 6.1 4.8 5.4 4.3 1.6 2.6 
D 20 3.0 4.6 7.2 4.9 .o 1.6 2.4 
D 21 3-5 3.4 4.3 3-7 1.5 1.4 .o 
D 22 5.5 5.5 6.3 5.8 2.6 .8 1.5 
D 23 5.1 6.9 5.1 5.7 2.0 2.8 2.7 
D 24 2.3 2.3 3-2 2.6 3.2 1.8 1.8 
D 25 3.8 6.1 4.4 4.8 .o 2.0 l.O 
D 26 6.6 3.8 5.2 5.2 1.0 2.5 3.0 
D 2Z 4.2 z.6 6.4 6.1 4.2 2.,2 J.3 
Total 112.3 132.5 145.5 130.0 41.4 45.4 51.8 
Mean 4.1 4.9 5.4 4.8 1.5 1.7 1.9 
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~ean 9) 
2.1 
1.9 
1.6 
1.6 
1.5 
1.7 
2.8 
1.3 
l.l 
1.7 
1.5 
1.8 
1.0 
1.3 
l.l 
2.3 
l.l 
.7 
2.8 
1.3 
1.0 
1.6 
2.5 
2.3 
1.0 
2.2 
2·2 
46.1 
1.7 
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Table 53. Achieved Scores and Means for the First 
Code 
Number (1) 
D 1 
D 2 
~ ~ 
D 5 
D 6 
D 7 
D 8 
D 9 
D 10 
D 11 
D 12 
D 13 
D 14 
D 15 
D 16 
D 17 
D 18 
D 19 
D 20 
D 21 
D 22 
D 23 
D 24 
D 25 
D 26 
D 22 
Total 
Mean 
Practice Period Performance of Group D 
(Increasing Pattern MLS--Decreasing Pattern MAS) 
Motor Activity 
Skill 
I 2 (') li 
Rean 
(2) (3) (5) (£?) 
-7 2.3 .o 1.8 1.2 
.0 2.J 2.3 2.3 1.7 
1.8 1.6 
-7 .0 1.0 4.0 2.6 1.0 2.3 2.5 
1.8 1.7 2.5 1.4 1.9 
.o .0 2.4 2.4 1.2 
1.4 .8 .7 1.4 1.1 
2.0 2.2 .7 .7 1.4 
1.5 2.1 1.5 .8 1.5 
2.2 .0 .8 1.4 1.1 
1.4 .7 .o 2.2 1.1 
1.4 .8 .o 1.6 1.0 
.8 .7 1.5 1.8 1.2 
2.4 2.4 2.5 .o 1.8 
1.7 2.5 .8 .0 1.3 
2.5 3.0 2.5 2.3 2.6 
1.7 1.4 1.5 2.0 1.7 
.o 2.2 1.6 .7 1.1 
2.2 2.5 1.6 2.4 2.2 
3.7 1.0 .o 1.6 1.6 
.7 1.8 .8 .8 1.0 
1.6 1.6 .7 3.0 1.7 
3.0 2.3 2.7 4.0 3.0 
.8 1.8 3-5 2.6 2.2 
.7 .8 1.8 .8 1.0 
1.5 1.7 .8 4.1 2.0 
1.2 LZ 1.0 2.4 l.Z 
43.2 44.5 35.9 46.8 42.8 
1.6 1.6 1.3 1.7 1.6 
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Table 54. Achieved Scores and Means for the Second 
Practice Period Performance of Group D 
(Increasing Pattern MLS--Decreasing Pattern MAS) 
Motor Activity 
Code Skill 
Number 1 2 (~) 4 Mean (1) (2) (3) (5) (§) 
D 1 1.5 1.0 .7 1.5 1.2 
D 2 .7 2.0 2.6 3.2 2.1 
D 3 2.8 1.0 1.6 1.0 1.6 
D 4 2.7 4.8 2.2 1.5 2.8 
D 5 2.5 1.6 3.1 3.3 2.6 
D 6 .7 1.5 1.0 3.5 1.7 
D 7 3.0 3.1 1.5 .o 1.9 
D 8 1.4 1.8 .8 1.7 1.4 
D 9 .7 .0 .7 2.3 .9 D 10 2.4 1.5 1.8 1.8 1.9 
D 11 2.3 1.7 2.2 .o 1.6 
D 12 .8 1.5 .7 1.7 1.2 
D 13 1.0 1.6 1.4 1.5 1.4 D 14 2.2 2.4 1.7 4.4 2.7 
D 15 2.2 2.3 2.3 2.4 2.3 D 16 3.1 1.5 3.2 3.4 2.8 
D 17 1.8 1.5 4.0 2.2 2.4 
D 18 3.5 2.9 1.5 1.5 2.4 
D 19 1.7 2.5 .8 2.8 2.0 
D 20 2.3 2.2 2.3 2.3 2.2 D 21 1.4 .0 2.2 1.5 1.3 
D 22 1.6 1.8 2.3 1.5 1.8 
D 23 2.2 1.6 .7 3.7 2.1 D 24 2.3 3.0 1.5 2.0 2.2 
D 25 1.0 .o 
.7 .8 .6 
D 26 2.7 3.0 2.4 3.1 2.8 
D 27 2.4 1.,2 1.6 ~·~ 2.2 
Total 52.9 49.3 46.8 57.9 52.1 
Mean 2.0 1.8 1.7 2.1 1.9 
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Table 55. Achieved Scores and Means for the Third 
Practice Period Performance of Group D 
(Increasing Pattern MLS--Decreasing Pattern MAS) 
Motor Laboratory Motor Activity 
Code Skill Skill 
Number I 
<S> 
2 (g) ~ean (1) (2) (4) 6) 
D 1 5.0 1.6 1.7 .o 1.1 
D 2 5.0 3.8 .8 2.2 2.3 
D 3 7.6 2.5 1.5 .8 1.6 
D 4 13.0 2.4 3-2 1.5 2.4 
D 5 6.4 2.3 .8 . 8 l.J 
D 6 7.8 3-3 1.4 1.6 2.1 
D 7 ?.6 3.3 4.5 1.8 3.2 
D 8 7.0 .8 .8 1.5 1.0 
D 9 6.4 1.6 .0 3.8 1.8 
D 10 5.0 .o 2.6 1.4 1.3 
D 11 4.4 .7 1.6 1.5 1.3 
D 12 7-5 2.2 1.5 1.7 1.8 
D 13 10.0 1.4 .8 .o .7 
D 14 7.9 3.5 1.6 1.5 1.2 
D 15 6.0 1.6 1.8 .7 1.4 
D 16 10.5 3.8 2.7 2.7 3.1 
D 17 4.8 2.4 .7 2.5 1.9 
D 18 8.8 1.8 5.8 1.7 3.1 
D 19 6.9 2.5 1.5 1.5 1.8 
D 20 6.8 1.6 2.2 3.1 2.3 
D 21 5.4 1.0 2.9 1.4 1.8 
D 22 6.6 2.8 2.5 2.5 2.6 
D 23 8.7 2.4 2.2 2.2 2.3 
D 24 4.4 2.6 2.6 4.5 3.2 
D 25 9.3 1.0 .o 3.8 1.6 
D 26 5.0 3.3 2.4 1.5 2.4 
D 22 8.1 2.J 1.4 4.1 2.6 
Total 191.9 58.5 51.5 52.3 53.2 
Mean 7.1 2.2 1.9 1.9 2.0 
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Table 56. Achieved Scores and Means ror the Fourth 
Practice Period Performance of Group D 
(Increasing Pattern MLS--Decreasing Pattern MAS) 
Motor Laboratory Motor ActiTity 
Code Skill at1ll Number I 1 2 ~ Mean (1) (2) (3) (4) (5) {6) 
D 1 6.8 1.4 .o 2.5 1.3 
D 2 7.6 .7 .8 .0 .5 
D 3 13.3 2.5 1.7 2.6 2.3 
D 4 15.2 2.7 3.0 2.6 2.8 
D 5 9.4 J.2 1.0 J.J 2.5 
D 6 9.5 4.0 .8 2.6 2.5 
D 7 9.7 ).5 1.8 2.5 2.6 
D 8 6.7 1.4 3-7 1.5 2.2 
D 9 6.5 3.5 3.3 1.4 2.7 
D 10 7.1 1.6 .0 1.6 1.1 
D 11 10.1 2.3 .8 1.6 1.6 
D 12 6.3 .8 2.1 2.6 1.8 
D 13 13.1 ).1 . 8 .7 1.5 
D 14 9.5 J.9 .7 .8 1.8 
D 15 8.6 4.6 3.6 2.2 3.5 
D 16 8.1 3.3 2.5 3.0 2.9 
D 17 6.5 2.3 2.6 2.5 2.5 
D 18 11.0 .8 2.4 4.0 2.4 
D 19 8.6 4.0 2.3 1.5 2.6 
D 20 10.6 1.8 2.2 ).1 2.4 
D 21 8.4 1.5 .7 2.4 1.5 
D 22 8.8 1.6 4.6 1.6 2.6 
D 23 10.3 1.6 2.9 ~.1 2.5 D 24 6.7 2.5 2.3 .7 3.2 
D 25 11.4 2.5 .7 3.2 2.1 
D 26 6.4 J.4 ).0 3.2 ).2 
D 2Z 10.4 J.1 2.2 1.0 2.2 
Total 246.6 67.6 52.8 61.8 60.8 
Mean 9.1 2.5 2.0 2.3 2.3 
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Table 57. Achieved Scores and Means for the rif~h 
Practice Period Performance of Group D 
(Increasing Pattern MLS--Decreasing Pattern MAS) 
Motor Laboratory Motor Activity 
Code Skill Skill 
Number I 2 He an l 2 Mean 
(1) (2) ('3) (4) (5) (6) (7) 
D 1 9.) 11.2 10.) 1~8 2.1 2.0 
D 2 8.) 7.7 8.0 2.2 1.5 1.9 
D 3 15.4 14.9 15.2 1.5 1.7 1~6 
D 4 14.7 15.4 15.1 2.) 2.9 2.6 
D 5 9.0 8.5 8.8 1.7 ).9 2.8 
D 6 12.0 14~1 13.1 ).1 ).5 ).) 
D 7 13.9 11.1 12.5 3.1 2.3 2.7 
D 8 7.9 10.9 9.4 2.8 3.1 3.0 
D 9 9.3 11.1 10.2 2.4 1.7 2~1 
D 10 9.b 12.1 11.0 .7 1.8 1~3 
D 11 9.1 11.6 10.4 J.1 2.5 2.8 
D 12 7.4 6.J 6.9 2.3 .? 1.5 
D 13 13.3 13.9 13.6 .o 1.5 .8 
D 14 9.8 12.3 11.1 2.0 2.9 2.5 
D 15 10.2 9.6 9.9 2.2 2.2 2.2 
D 16 8.2 10.) 9.3 3.8 2.6 3.2 
D 17 8.2 9.2 8.7 2.7 3.4 3.1 
D 18 11.6 10.4 11.0 2.2 2.8 2.5 
D 19 10.0 14.3 12.2 2.0 4.J 3.2 
D 20 12.0 11.2 11.6 ).2 3.9 3.6 
D 21 6.9 8.5 7.7 ' 2.3 .8 1.6 
D 22 12.3 13.9 13.1 J.8 2.6 J.2 
D 23 lJ.O 14.7 13.9 3.6 J.6 3.6 
D 24 8.8 8.7 8.8 1.4 2.6 2.0 
D 25 10.2 10.4 10.3 1.5 2.4 2.0 
D 26 ?.6 10.9 9.3 3·3 3.2 3.3 
D 27 8.z 10.6 2·7 2.5_ 2.4 2.2 
Total 276.7 304.0 291.1 6J.5 68.9 66.9 
Mean 10.2 11.3 10.8 2.4 2.6 2.5 
Table 58. Achieved Scores and Means for the Sixth 
Practice Period Performance of Group D 
(Increasing Pattern MLS--Decreasing Pattern MAS) 
Motor Laboratory Motor Activity 
Code Skill Skill 
Number I ~ :Rean I ·~ 'f.Jean 
tl~ ~2l (3~ (~l ~~ ~ (e l ~Zl 
D 1 11~8 12.7 12.3 .8 .8 .8 
D 2 12.2 10.6 11.4 2.4 2.4 2.4 
~a 15.2 13.5 14.4 1.7 2~6 2.2 12.2 13.9 1).1 3·3 2.6 )~0 
D 5 13.5 10.4 12.0 3.3 4.1 3.7 
D 6 12.2 14.9 13.6 1.8 2.0 1.9 
D 7 10.1 14.5 12.3 2.3 3.7 J.O 
D 8 13.0 15.2 14.1 3.3 1.5 2.4 
D 9 9.7 14.3 12.0 2.0 2.3 2.2 
D 10 12.7_ 14.1 13.4 
-7 .7 . 7 D 11 13.0 14.5 13.8 3.2 2.3 2.8 
D 12 6.9 6.6 6.8 2.5 3.9 3.2 
D 13 14.7 14.9 14.8 2.5 2.2 2.4 
D 14 12.2 13.0 12.6 1.8 4.4 3.1 
D 15 9.7 9.3 9.5 2.4 1.4 1.9 
D 16 14.5 11.2 12.9 2.4 3.5 3.0 
D 17 13.3 10.9 12.1 2.3 2.8 2.6 
D 18 1).1 14.7 13.9 3.8 3.1 3.5 
D 19 13.5 13.3 13.4 1.7 4.5 3.1 
D 20 14.1 10.9 12.5 2.7 3.2 3.0 
D 21 8.8 11.6 10.2 1.5 1.6 1.6 
D 22 10.2 11.1 10.7 2.9 6.2 4.6 
D 23 20.4 18.9 19.7 3.0 4.0 3.5 
D 24 13.5 9.8 11.7 5.0 3.1 4.1. 
D 25 14.9 16.1 15.5 3.3 1.5 2.4 
D 26 12.7 12.2 12.5 3.1 3.3 3.2 
D 2Z 12.2 14.2 13.6 2.z 2.~ 2.6 
Total 340.3 348.0 344.8 63.4· 76.2 72.9 
Mean 12.6 12.9 12.8 2.5 2.8 2.7 
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Table 59. Achieved Scoree and Meane for the Seventh 
Practice Period Performance of Group D 
(Increasing Pattern MLS--Decreasing Pattern MAS) 
Motor Laboratory Motor Activity 
Code Skill Skill 
Number 1 2 ~~l Mean 1 ~1l ~2l : ·~) l : ~31 : ~b ~ 
D 1 10.9 11.2 9.7 10.6 1.8 
D 2 12.7 9.3 11.1 11.0 2.3 
D 3 17.5 19.6 17.2 18.1 1.4 
D 4 17.2 16.4 16.4 16.7 2.5 
D 5 10.9 13.0 11.6 11.8 4.8 
D 6 12.5 14.9 14.5 14.0 2.8 
D 7 13.3 14.1 19.6 1.5.7 4.6 
D 8 14.1 13.3 14.1 13.8 4.6 
D 9 12.7 13.7 14.5 13.6 2.9 
D 10 13.3 13.2 11.6 12.7 .o 
D 11 14.5 14.9 15.4 14.9 1.5 
D 12 8.5 10.4 9.3 9.4 1.7 
D 13 14.7 19.2 15.2 16.4 2.5 
D 14 13.5 15.4 15.6 14.8 3.1 
D 15 13.1 14.1 13.1 1 '3. 4 4.8 
D 16 11.9 12.7 13.3 12.6 4.0 
D 17 13.9 12.8 13.1 13.3 5.6 
D 18 13 . .5 13.7 14.5 13.9 5.1 
D 19 11.9 11.5 14.) 12.6 4.8 
D 20 15.6 14.9 16.4 1.5. 6 ).2 
D 21 9.5 10.1 10.5 10.0 2.3 
D 22 12.3 11.8 12.5 12.2 .5.8 
D 23 16.4 1.5.9 12.7 1.5.0 4.6 
D 24 13.3 9.8 10.6 11.2 4.9 
D 25 12 . .5 17.2 17.9 15.9 5.0 
D 26 12.0 11.9 11.9 11.9 4.9 
D 2Z 12.2 11.2 15.6 1).2 J.J 
Total 3.54.7 366.5 372.2 364.) 94.8 
Mean 13.1 13.6 13.8 13.5 3 . .5 
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Table 60. Achieved Scores and Means for the Eight 
Code 
Number 
{1) 
D 1 
D 2 
~ 4 
D 5 
D 6 
D 7 
D 8 
D 9 
D 10 
D 11 
D 12 
D 13 
D 14 
D 15 
D 16 
D 17 
D 18 
D 19 
D 20 
D 21 
D 22 
D 23 
D 24 
D 25 
D 26 
D 22 
Total 
Mean 
Practice Period Performance of Group D (Increasing Pattern MLS--Decreasing Pattern MAS) 
Motor Laboratory MotoSk!!fiTity S~jJJ I 
' 
Rean I (2) (j) e&r: ]5) (2) 
11.8 14.7 13.3 13.3 2.4 
13.3 14.5 13.5 13.8 2.6 
17.5 21.7 16.7 18.6 2.3 
17.5 16.7 16.1 16.8 3.2 
14.1 12.0 13.5 13.2 4.2 
13.7 14.5 1). 7 14.0 4.2 
13.7 13.1 15.2 14.0 3.8 
18.5 15.2 16.9 16.9 3.4 
17.2 13.3 15.6 15.4 3.3 17.9 20.8 13.5 17.4 .8 
15.6 16.4 20.8 17.6 1.8 
11.5 8.8 10.0 10.1 .8 
16.1 16.7 16.9 16.6 2.4 
11.9 21.3 17.9 17.0 3.5 14.7 13.9 15.9 14.8 3.1 
13.5 13.9 16.7 14.7 3.6 
13.5 12.0 11.8 12.4 3.7 
. 13.3 14.9 14.7 14.3 4.9 
14.3 12.7 15.2 14.1 5.2 14.7 15.4 18.5 16.2 4.2 
11.4 10.9 12.3 11.5 2.3 13.9 13.0 14.3 13.7 5.3 16.7 14.9 17.9 16.5 5.3 12.3 13.3 13.5 13.0 5.8 16.1 16.9 17.9 17.0 6.0 
12.3 12.8 12.8 12.6 5.9 
12.2 12.6 14.z 14.~ 4.z 
389.5 399.9 409.8 399.8 97.9 
14.4 14.8 15.2 14.8 ).6 
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Table 61. Achieved Scores and Means for the Ninth 
Practice Period Performance of Group D 
(Increasing Pattern MLS--Decreasing Pattern MAS) 
Motor Laboratory 
Code Skill 
Number I 2 ) IJ: ~ean 
~1~ ~2l {~l Pil t2 ~ ~b l 
D 1 lj.l lj.O 16.9 14.5 14.4 
D 2 12.7 12.7 15.4 18.2 14.8 
D J 17.9 19.6 18.9 18.5 18.7 
D 4 14.7 12.5 16.1 14.7 14.5 
D 5 11.8 13.7 14.7 11.8 1).0 
D 6 18.9 16.9 16.4 16.7 17.2 
D 7 15.2 17.2 18.9 21.3 18.2 
D 8 13.J 1).7 16.9 13.5 14.4 
D 9 16.1 15.6 11.4 11.9 1).8 
D 10 14.7 13.7 1).5 1).9 14.0 
D 11 19.6 21.7 15.6 17.9 18.7 
D 12 12.8 10.8 11.1 11.6 11.6 
D 13 14.9 17.5 19.2 20.8 18.1 
D 14 14.9 20.0 15.2 17.2 16.8 
D 15 13.5 16.1 18.2 18.5 16.6 
D 16 16.7 18.5 16.4 16.7 17.1 
D 17 13.1 11.9 13.3 12.5 12.7 
D 18 15.6 16.4 15.6 15.2 15.7 
D 19 1).5 14.1 12.3 15.4 13.8 
D 20 17.9 18.5 17.9 19.2 18.4 
D 21 14.J 12.8 1).5 14.5 13.8 
D 22 15.4 16.7 16.7 13.9 15.7 
D 23 15.6 15.2 20.4 20.0 17.8 
D 24 1).9 11.8 13.7 14.1 1).4 
D 25 16.4 18.9 18.5 14.5 17.1 
D 26 15.4 14.7 11.6 13.9 13.9 
D 2Z 14.~ 14.~ 1Z.2 16.4 1~.6 
Total 406.2 418.5 425.5 427.3 419.8 
Mean 15.0 15.5 15.8 15.8 15.5 
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Table 62. Achieved Scores and Means for the Tenth 
Code 
Number 
~ll 
D 1 
D 2 
D 3 
D 4 
D 5 
D 6 
D 7 
D 8 
D 9 
D 10 
D 11 
D 12 
D 13 
D 14 
D 15 
D 16 
D 17 
D 18 
D 19 
D 20 
D 21 
D 22 
D 23 
D 24 
D 25 
D 26 
D 22 
Total 
Mean 
Practice Period Performance of Group D 
(Increasing Pattern MLS--Decreasing Pattern MAS) 
Motor Laboratory 
Skill 
I ~ j ~ 'Mean 
~2l ~~l ~4~ ~51 F'l 
13.5 17.2 17.9 13.5 15.5 
11.0 16.9 18.5 16.7 15.8 
20.0 18.9 20.4 17.9 19.3 
12.7 16.9 14.9 13.3 14.5 
13.0 11.8 13.5 12.8 12.8 
19.6 17.2 16.4 17.2 17.6 
20.8 22.2 17.9 18.2 19.8 
15.9 18.2 16.4 17.2 16.9 
13.3 16.7 13.7 14.3 14.5 
17.9 17.2 14.9 23.3 18.3 
14.7 17.5 20.0 22.2 18.6 
12.5 13.1 13.1 17.5 14.1 
15.9 16.1 19.6 16.7 17.1 
14.) 13.1 15.4 16.1 14.7 
16.7 15.2 15.4 15.6 15.7 16.1 19.2 18.9 19.2 18.4 
16.9 13.9 14.3 21.7 16.7 
15.2 18.2 13.7 21.7 17.2 
13.7 15.4 15.6 15.9 15.2 
17.5 20.0 17.9 17.9 18.3 
13.9 15.4 12.8 15.4 14.4 
20.8 14.7 17.9 14.7 17.0 
19.6 20.0 22.7 22.2 21.1 
13.1 16.1 13.9 12.3 13.9 
17.2 16.7 18.5 16.9 17.3 
15.4 13.7 14.1 17.9 15.3 14.,2 14.1 12-~ 1~-2 12.2 
425.7 445.6 445.8 464.2 445.5 
15.8 16.5 16.5 17.2 16.5 
Table 63. Achieved Scores and Means for the Retention 
Day Performance of Group D (Increasing 
Pattern MLS--Decreasing Pattern MAS) 
Motor Laboratory Motor ActiTity Code Skill Skill 
'umber·l 2 
<4> <5> ¥g'n c2> 2 (§) clo> (3) (8) l) (2) 
D l 14.) 17.2 16.7 14.) 15.6 2.9 2.5 1.4 2.3 D 2 12.3 14.1 16.4 16.9 14.9 3.8 3.0 4.5 3.8 
D 3 18.8 20.0 22.6 20.8 20.6 3.3 ).4 1.8 6.0 D 4 16.7 18.5 16.7 16.7 17.1 3.6 3.6 4.4 4.3 D 5 13.0 13.0 18.5 17.2 15.4 2.6 ).0 5.4 3-9 D 6 16.1 18.9 20.0 20.0 18.8 4.6 6.0 3.7 4.5 D 7 19.2 18.2 19.6 17.2 18.6 4.0 4.8 4.6 2.7 D 8 13.7 15.9 18.2 15.2 15.8 3.0 5.3 5.3 7.0 D 9 14.5 17.5 14.5 15.9 15.6 ).6 2.6 2.9 3.5 D 10 14.1 15.2 15.2 17.9 15.6 2.2 1.7 4.0 3.4 D 11 16.7 15.4 17.2 17.5 16.7 2.4 2.2 1.8 3.4 D 12 l3.J 11.8 12.3 13.5 12.7 3.0 2.4 3.8 2.4 D 13 15.6 18.9 . 20.8 17.5 18.2 3-3 2.3 1.8 4.2 D 14 1).3 11.4 17.5 14.9 14.3 3.1 2.3 1.7 2.8 D 15 16.1 16.9 17.9 22.2 18.3 2.0 4.8 3.5 2.3 D 16 14.7 17.5 15.4 18.5 16.5 4.1 5.6 5.6 3.4 D 17 13.5 16.1 15.9 19.2 16.2 ).8 4.8 5.2 4.1 D 18 17.9 19.2 18.5 20.0 18.9 4.2 4.7 6.1 3-7 D 19 14.1 18.5 16.9 16.1 16.4 5.9 4.5 4.0 5.2 D 20 19.2 20.4 19.2 20.8 19.9 3.4 5.8 3.9 2.8 D 21 11.8 12.5 12.8 13.9 12.8 3.6 2.8 4.3 3.3 D 22 16.7 15.6 14.7 14.9 15.5 3-3 4.9 2.6 4.9 D 23 23.2 22.7 23.2 18.9 22.0 4.4 4.3 4.2 6.0 D 24 15.9 16.9 15.6 14.3 15.7 3.3 2.4 1.8 4.1 D 25 15.4 16.9 18.9 18.2 17.4 3.8 4.8 5.2 5.4 D 26 14.5 14.9 18.2 12.5 15.0 4.8 2.5 3.2 3.8 D 27 14.5 15.9 16.4 16.4 15.8 1.7 2.8 4.1 5.3 
Total 
131 
,,,, 
2.) 
3.8 
3.6 
4.0 
3.7 
4.7 
4.0 
5.2 
3.2 
2.8 
2.5 
2.9 
2.9 
2.5 
4·2 
.7 
4.5 
4.7 
4.9 
4.0 
3.5 
3.9 
4.7 
2.9 
4.8 ).6 
3.5 
419.1 450.0 469.8 461.4 450.3 93.7 99.8 100.8 108.5 101.0 
Mean 15.5 16.7 17.4 17.1 16.7 3.5 3.7 3.7 4.0 3.7 
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